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(54) Thle: NOVEL 3,4-DIARYL THIOPHENES AND ANALOGS THEREOF HAVING USE AS ANTTJNFLAMMATORY AGENTS 
(57) Abstract 

A class of 3,4-diaryl substitued thiophene, furan and pyrrole 
derivatives and analogs thereof, pharmaceutical compositions con- 
taining them and methods of using them to treat Inflammation and 
inflammation-related disorders. Compounds of particular interest are 
defined by formula (I), wherein Y is selected from O, S and NR l ; 
wherein PJ is selected from hydride and lower tikyi; wherein X is 
one or two substituent selected from hydrido, halo, lower alkoxy car- 
bony I and carboxyl; wherein R 2 and R J are independently aryl or heteroaryU and wherein R 2 and R 3 are optionally substituted at a substi- 
tu table position with one or more radicals selected from sulfamyl, alkylsuIfouyL, halo, lower aJkoxy and lower alkyl; or a pharmac cud call y- 
acceptable salt thereof. 
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NOVEL 3,4-DIARYL THIOPHBNES AND ANALOGS THEREOF 
HAVING USE AS ANTIINFLAMMATORY AGENTS 

This invention is in the field of 
5 antiinflammatory pharmaceutical agents and relates tc 
compounds, compositions and methods for treating 
inflammation and inf lamination-associated disorders, 
such as arthritis. This invention specifically relates 
to 3,4-diaryl substituted thiophene, furan and pyrrole 
10 derivatives and analogs thereof. More particularly, 

this invention relates to selected effective and safe 
compounds having antiinflammatory and/cr analgesic 
activity without erosion of the stomach. 

15 BACKGROUND OF THE INVENTION 

Prostaglandins play a major role in the 
inf lamination process, and the inhibition of 
prostaglandin production, especially production of 

20 PGG2, PGH2 and PGE2 , has been a common target of 

antiinflammatory drug discovery. However, common non- 
steroidal antiinflammatory drugs {NSAIDs) that are 
active in reducing the prostaglandin-induced pain and 
swelling associated with the inflammation process, are 

25 also active in affecting other prostagiandin-regulated 
processes not associated with the inflammation 
process. Thus, use of high doses of most common NSAIDs 
can produce severe side effects, including life- 
threatening ulcers, that limit their therapeutic 

30 potential. An alternative to NSAIDs is the use of 
corticosteroids, which have even more drastic side 
effects, especially when long-term therapy is 
involved . 

3 5 Previous NSAIDs have been found to prevent 

the production of prostaglandins by inhibiting enzym.es 
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in the human arachidonic acid/prcstaglandin pathway, 
including the enzyme cyclooxygenase :C0X) . Recently, 
the sequence of another heretofore unknown enzyme in 
the human arachidonic acid/prostaglandm pathway has 
been reported by T. Hla and K. Nieison, ?roc. Mar] 
Aran grj ttq*, jq ( ? 3S4 (1992) and named 
"cyclooxygenase II (COX ID" or "prostaglandin G/H 
synthase II" . The discovery of an inducible enzyme 
associated with inflammation provides a viable target 
of inhibition which more effectively reduces 
inflammation and produces fewer and less drastic side 
effects. Cyclooxygenase II is inducible by cytokines 
cr endotoxins and such induction is inhibited by 
glucocortcids (J. Masferrer, et al, Prcc. Marl. Ar*r\ 
15 Sci. USA, 31. 3917 (1992)). The 6-methoxy-2- 

napthylacetic acid metabolite of nabumetone has been 
found by £. Meade et al to selectively inhibit the COX 
II enzyme (J. Biol , rhpyn, - 269 , 6610 (1993 )). In 
addition, Futaki et al (Gen. Pharmar, 2A. 105 (1993)) 
20 has reported that N- (2-cyclohexyloxy-4- 

nitrophenyDmethanesulfonamide is antiinf larrmatcry and 
lacks gastric side effects. 

The substituted thicphene compounds 
25 disclosed herein selectively inhibit cyclooxygenase II 
over cyclooxygenase I and relieve the effects of 
inflammation. These compounds, in addition, do not 
display substantial inhibition of cyclooxygenase I and 
produce a reduced amount of side effects. 

30 

Selected symmetrical 3 , 4 -bis (phenyl , naphthyl 02 
substituted phenyl; thiophenes are known. 

Preparation of a wide-variety of asymmetric 

s — w^--^..^ _ w j. ^ ^ wi*xuyiienti, iuran 

and pyrrol heterocyles is described in U.S. Patent No. 
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4,990,647 having a suggested utility as precurso/s for 
brighteners, pharmaceuticals, plant protection active 
compounds and liquid crystal materials. 

5 U.S. Patent No. 4,757,084 describes to Biftu 

analogs of 2,5-diaryl tetrahydrothiopher.es having activity 
as PAF-antagonists which are said to be linked to 
physiological processes associated with a large group of 
diseases including inflammatory disease. 

10 

U.S. Patent No. 5,196,532 to Wuest et al, 
describes 2,4-diaryl substituted thiophenes for cosmetics 
and the treatment of dermatologicai disorders. 



15 U.S. Patent No. 4,427,693 to Haber, describes 

antiinflammatory 4 . 5-diaryl r.hinnhene-2-methanair.ines . U.S. 
Patent No. 4,<?2,074 to Haber, describes antiinflammatory 
and analgesic 2 , 3 -diaryl-5-siiylthiophenes . U.S. Patent 
No. 4,302,461 to Cherkofsky, describes antiinflammatory 

20 2 , 3-diarylthiophenes substituted with various alkyl sulfur 
radicals at position 5. U.S. Patent No. 4,331,311 to 
Haber, describes antiinflammatory 4 , 5 -diarylthiophene -2 - 
methanols . 

25 2 , 3 -Diaryl-5-halo thiophenes are described in 

U.S. Patent No. 4,590,205 to Haber, as analgesic or 
antiinflammatory agents. 4-Flucrophenyl and 4- 
methylsulf onylphenyl are among the various substituted 
phenyl groups that define the diary 1 groups. U.S. Patent 

30 No. 4,820,827 to Haber, describes 2 , 3 -diaryl-5-bromo 
thiophenes, and specifically 5 -bromo-2 - ( 4 - 
methylthiophenyl ) -3 - (4 -f luorophenyl ) thiophene, as having 
antiinflammatory and prostaglandin synthetase inhibitory 
activity for use in the treatment of inflammation and 

3 5 dysmenorrhea. 
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Japanese publication 4,335,767 describes 
photosensitive 3 , 4-bis (diazosubstitutedphenyl ) thiophene 
pigments for use in photocopiers or facsimile receivers. 

5 U.S. Patent No. 3,743,656 to Brown et ai, a CI? 

of U.S. Patent Mo. 3.644,499. describes thiophene and 
furan derivatives having antiinflammatory activity, 
including ethyl 3 , 4 -diphenylthiophene-2 -propionate . 

10 The above documents describing 

antiinflammatory activity show continuing efforts 
to find a safe and effective antiinflammatory 
agent . 

15 DESCRIPTION OF THE INVENTION 

A class of compounds useful in treating 
inflammation-related disorders is defined by Formula 

I: 



20 




4*a 

Y X 



wherein Y is selected from S, C, and NR 1 ; 
wherein R 1 is selected from hydrico and C^-Cg alkyl; 
25 wherein X is one or more substituents selected from 
a) hydrido, halo, cyano, nitro, hydroxy, 
acyl, lower alkyl substituted at a substitutable 
position with a substituent selected from halo, 
hydrcxyl, amino, acylamino, lower alkyiamino, 
33 lower alkyl ( acyl ) amine , acyl, aryl optionally 

substituted with hydroxy 1 , a heterocyclic group, 
hydrcxyimino and .ower alkoxy imino , lower alkenyl 
optionally substituted at a substitutable 
position with cyano , amino optionally substituted 
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at a substitutabie position with a radical 
selected from acyl and lower alkylsulf onyl , 
sulfc, suifamcyl opticnaiiy substituted with a 
substituent selected from the group consisting cf 
5 lower alley 1, halo (lower ) alkyl , aryi, hydroxyl, 

lower alky lamino (lower ) alkyl , a heterocyclic 
group and (esterified carboxy ) lower alkyl, N- 
containing heterocyclicsulf onyl , a heterocyclic 
group optionally substituted at a substitutabie 
10 position with a substituent selected from the 

group consisting of hydroxyl, oxo, amino and 
lower alky lamino, provided that when Y is 0 or 
NRl then X cannot be hydroxyalkyl , 

b) S(0) n R 5 , wherein R 5 is Ci-Ce alkyl 
15 optionally substituted at a substitutabie 

pn^-irinn wirh flnoro. and n is 0, 1 or 2, 

c) C(R 6 ) (OR 8 ) (R 7 ) wherein R 6 and R 7 
independently are selected from CF3 , CF2H, CFCI2 , 
CF2CI , CC1FH, CCI2F, CF3CF2 and C1-C2 alkyl, and 

20 wherein R^ is selected from hydrido, C1-C4 alkyl, 

(C1-C3 alkyl)C(0! and CO2R 9 ' wherein R 9 is C1-C4 
alkyl, 

d) c;o)ZR 4 , wherein Z is C, N, or S, and R4 
is selected from hydrido, Ci-Cg alkyl and aryl, 

2 5 and when Z is N then R 4 is independently taken 

twice , 

e) C (R 9 ) (NHR 11 ) (R 10 ) , wherein R 9 and R 10 are 
independently selected from CF3 , CF2H , CFCI2 , 
CF2C1, CC1FH and CCI2H, and R 11 is selected from 

20 hydrido and C1-C3 alkyl, and 

f) Si (R 12 ) (R 13 ) (R 14 ) , wherein R 12 , R 13 and 
R- 4 are independently selected from hydrido, Ci - 
C2 alkoxy, C1-C7 optionally substituted at a 
substitutabie position with a radical selected 

35 from halo, C2-C7 alkenyl, phenyl and benzyl, 

provided that the sum of the number of carbon 
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atoms in R 12 , R 13 and R 14 must be at least 1 and 
not greater than 9, and further provided that no 
more than 2 of R 12 , R 13 and R 14 are alkoxy; and 
wherein R 2 and R 3 are independently selected from 
5 g) aryl or heteroaryl, wherein the aryl or 

heteroaryl radical is optionally substituted at a 
substitutable position with a radical selected 
from halo, lower alkyl, lower alkoxy, lower 
alkylthio, lower alky lsulf iny 1 , lower 

10 alkylsulf onyl, nitro, amide, amino, lower 

alkylamino, sulfamyl and lower 
alkylsulf onylammo, 

h) para-phenylene-Q wherein Q is C1-C2 alkyl 
or Nr1 5 R 16 , wherein R 15 and R 16 are independently 

15 C1-C2 alkyl, 

1 ^ r-i —/'M t m —C\2. \ t-nVi onvl ono t .tV> n-r~ rri f-i Oil -i i~< 

selected from hydrido, fluoro, chloro, bromo, 
nitro, C1-C2 alkyl, C1-C2 alkoxy, di(Ci-C2 
alkyl) amino and S(C) n R 17 > wherein R 17 is CH3 or 

20 C2H5; and wherein Q 2 is selected from hydrido, 

fluoro and chloro, and n is 0, 1 or 2; provided 
that both Q 1 and Q 2 cannot both be hydrido at the 
same time, and 

j) phenylene-W wherein W is alkylamino; 

25 provided that 

R 2 and R- cannot both be phenyl; further 
provided that when Y is S, then R 2 and R^ cannot 
both be 3 , 5-dihalcpheny 1 ; further provided that 
if X is hydrido, then R 2 and R 3 are not both p- 

3 0 methoxyphenyl, p-chlorophenyl , p-methylphenyl , p- 

bromcphenyl, or 2-naphthyl; further provided that 
if X is hydrido, nitre, bromo, C02-alkyi, benzoyl 
or CO2H, then R 2 and P 3 are net both p- 
methcxyphenyl ; and further provided that when Y 

3 5 is NR^, and R 2 and R^ are independently aryl 

optionally substituted at a substitutable 



position with C1-C4 alkyl, halo, nitro or C1-C4 
alkoxy, then X cannot be hydrido, -CO2H or -CO2- 
alkyl of from one to four carbons; or a 
pharmaceutically-acceptable salt thereof. 

The phrase "further provided", as used in 
the above description, is intended to mean that the 
denoted proviso is not to be considered conjunctive 
with any of the other provisos. 

Compounds of Formula I would be useful for 
the treatment of inflammation in a subject, and for 
treatment of other inflammation-associated disorders, 
for example, as an analgesic in the treatment of pain 
and headaches, or as an antipyretic for the treatment 

useful to treat arthritis, including but not limited 
to rheumatoid arthritis, spondyloarthopathies , gouty 
arthritis, systemic lupus erythematosus, 
osteoarthritis and juvenile arthritis. Such compounds 
of Formula I would be useful in the treatment of 
asthma, bronchitis, menstrual cramps, tendinitis, 
bursitis, and skin related conditions such as 
psoriasis, eczema, burns and dermatitis. Compounds cf 
Formula I also would be useful to treat 
gastrointestinal conditions such as inflammatory bowel 
syndrome, Crohn's disease, gastritis, irritable bowel 
syndrome and ulcerative colitis. Compounds of Formula 
I would be useful in treating inflammation m such 
diseases as vascular diseases, migraine headaches, 
periarteritis nodosa, thyroiditis, aplastic anemia, 
Hodgkin's disease, sclerodcma, rheumatic fever, type I 
diabetes, myasthenia gravis, sarcoidosis, nephrotic 
syndrome, Behcet's syndrome, polymyositis, 
hypersensitivity, conjunctivitis, gingivitis, swelling 
occurring after injury, myocardial ischemia, and the 
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like. The compounds are useful as antiinflammatory 
agents, such as for the treatment of arthritis, with 
the additional benefit of having significantly less 
harmful side effects. 

5 

The present invention also includes 

compounds which selectively inhibit cyclooxygenase II 

over cyclooxygenase I and do not significantly inhibit 

one or more other arachidonic pathway steps, such as 
10 thromboxane B 2 (TXB 2 ) production . Importantly, 

thromboxanes cause blood platelet aggregation and have 
vasoconstriction properties. Thus a lack of effect in 
the regulation of non-inflammation related thromboxane 
production is further evidence of the beneficial 
15 selectivity of the present compounds. 

Preferably, the compounds of the present 
invention have a thromboxane B2 inhibition IC50 cf 
greater than about 1.5 |XM, as determined by a whole 

20 cell assay and preferably over 10 \m. The inhibition 
of the production of TXB 2 by a whole cell assay is a 

better indicator of potential in vivo behavior as the 
assay also incorporates such factors as cell 
transport . 

25 

More preferably, the compounds also have a 
selectivity ratio of cyclooxygenase II inhibition over 
cyclooxygenase I inhibition of at least 50 and 
preferably of at least 100. Such preferred selectivity 
3 0 may indicate an ability to reduce the incidence of 
common NSAID-mduced side effects, such as ulcers. 

The above mentioned aspects cf the current 
invention exclude compounds such as 5 -brcmo-2 - ( 4 - 
2 5 methylthiophenyl ) -3- ( 4-f luorophenyl ! thiophene and N- 
( 2-cyclohexylcxy-4-nitrophenyl ) methanesul f onamide . 
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A preferred class of compounds consists of 
Chose compounds of Formula I wherein X is one or two 
substituents selected from hydride halo, cyano, 
5 nitro, hydroxyl, acyl, lower alkyl substituted at a 
substitutable position with a substituent selected 
from halo, hydroxyl, amino, acylamino, lower 
alkyiamino, lower alky 1 (acyl ) amino , acyl, aryl 
optionally substituted with hydroxyl, a heterocyclic 

10 group, hydroxy imino and lower alkoxyimino, lower 
alkenyl optionally substituted at a substitutable 
position with cyano, amino optionally substituted at a 
substitutable position with a radical selected from 
acyl and lower alkylsulf ony 1 , sulfo, sulfamoyl 

15 optionally substituted with a substituent selected 
from the group consist 1^5 of lower alkyl, 
halo ( lower ) alkyl , aryl, hydroxyl, lower 
alkyiamino (lower ) alkyl , a heterocyclic group and 
(esterified carboxy) lower alkyl, N-containing 

20 heterocyclicsulf onyl , a heterocyclic group optionally 
substituted at a substitutable position with a 
substituent selected from the group consisting of 
hydroxyl, oxo, amino and lower alkyiamino; and wherein 
r2 and are independently selected from aryl and 

25 heteroaryl, wherein the aryl or heteroaryl radical is 
optionally substituted at a substitutable position 
with a radical selected from halo, lower alkyl, lower 
aikoxy, lower aikylthio, lower alkylsulf inyl , lower 
alkylsulf onyl , nitro, amino, amide, lower alkyiamino, 

3C sulfamyl and lower alkylsulf ony lamino; or a 
pharmaceutically-acceptable salt thereof . 

A more preferred class of compounds consists 
cf those compounds of Formula I wherein Y is S or 0; 
3 5 wherein X is one or two substituents selected from 

hydrido, halo, cyano, nitro, hydroxyl, carboxy, lower 
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alkoxycarbonyl , lower alkyl substituted at a 
substitutable position with a substituent selected 
from halo, hydroxy 1, amino, acyiamino, lower 
alkylamino, lower alkyl (acyl) amino , lower 
5 alkoxycarbonyl, carboxy, a heterocyclic group, 

hydroxyimmo and lower alkoxyimino, lower alkenyl 
optionally substituted at a substitutable position 
with cyano, ammo optionally substituted at a 
substitutable position with a ^radical selected from 

1C acyl and lower alky lsulf onyl , sulfc, sulfamoyl 

optionally substituted with a substituent selected 
from the group consisting of lower alkyl, 
halo ( lower ) alkyl , aryl, hydroxyl, lower 
alkylamino ( lower ) alkyl , a heterocyclic group and 

15 (alkoxycarbonyl ) lower alkyl, N-containing 

heterocyclicsulf onyl , a heterocyclic group optionally 
substituted at a substitutable position with a 
substituent selected from the group consisting of 
hydroxyl, oxo, amino and lower alkylamino; and wherein 

20 R 2 and are independently selected from aryl and 

heteroaryl, wherein the aryl or heteroaryl radical is 
optionally substituted at a substitutable position 
with a radical selected from halo, lower alkyl, lower 
alkoxy, lower alkylthio, lower aikylsulf inyl , lower 

25 alkylsulfonyl, nitro, amino, amide, lower alkylamino, 
sulfamyl and lower aikylsulf cnylamino ; or a 
pharmaceuticaliy-acceptable salt thereof. 

A class of compounds of particular interest 
3 0 consists of those compounds of Formula I wherein X is 
one or two substituents selected from hydride, fluorc, 
chlorc, brcmo and iodo; or a pharmaceuticaliy- 
acceptable salt thereof. 
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A family of specific compounds of particular 
interest within Formula I consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 



5 3- ( 4 -methylsulf onylphenyl J -4- ( 4- f luorophenyl) 
thiophene ; 

4- [4 -methylsulf onylphenyl) -3 - ( 4 - f luorophenyl ) -2,5- 

dibromothiophene ; 
4- {4 -methylsulf onylphenyl) -3- ( 4-f luorophenyl) -2- 
10 bromothiophene ; 

4- (4 -methylsulf onylphenyl) -3- { 4 - f luorophenyl ) -2, 5- 

dif luoro thiophene; 
4- (4 -methylsulf onylphenyl) -3- ( 4 - f luorophenyl ) -2- 
f luorothiophene ; 
15 4- (4 -methylsulf onylphenyl) -3- ( 4-f luorophenyl ) -2, 5- 
dichlorothiophene; 
4- (4 -methylsulf onylphenyl) -3- ( 4 -f luorophenyl ) -2- 

chlorothiophene ; 
ethyl [3- { 4 -methylsulf onylphenyl ) -4- (4- 
20 f luorophenyl) thien-2-yl] carboxylate; 

2- ethoxycarbonyl-4- { 4 -f luorophenyl ) -3- (4- 

methanesulf onylphenyl ) thienyl-5-carboxylic acid; 
methyl [3- ( 4 -methylsulf onylphenyl ) -4- (4- 

f luorophenyl) thien-2-yi] carboxylase; 
25 2-methoxycarbonyl-4- ( 4-f luorophenyl ) -3- { 4- 

methanesulf onylphenyl ) thieny 1 -5 -carboxyiic acid; 
4- (4-f luorophenyl) -3- ( 4 -me thanesulf onylphenyl) 

thienyl-2 , 5-dicarboxylic acid; 

3- (4 -methylsulf onylphenyl) -4- ( 4-chlorophenyl) 
3 0 thiophene; 

4- ( 4 -me thy lsulf onylphenyl ) -3- ( 4 -chlorcphenyl ) -2,5- 

dibromothiophene ; 
4- { 4 -me thy lsulf onylphenyl) -3- ( 4 -chlorcphenyl ) -2- 
brcmothiophene ; 

^ T - ' /! _mo*-V>^r 1 Ci 1 1 * nnv 1 nlianu 1 i _ A _ t A _ U v- ^ , - ^ t-U, ^^U^^-, . 

3- (4 -methylsulf onylphenyl) -4- ( 4-methoxyphenyl ) 
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thiophene ; 

4- (4-methylsulfonylphenyl) -3- ( 4-methoxyphenyl ) - 
2 -bror.othiophene; 

3- (4-mechylsulfonylphenyl) -4- f 4-ethoxyphenyl ) 
5 thiophene; 

4- (4-methylsulfonylphenyl) -3- ( 4-ethoxyphenyl ) - 

2 -bromo thiophene ; 

3 - ( 4 -methanesul f onylphenyl ) - 4 -phenyl - thiophene ; 
4- (4-methylsulfonylphenyl) -3 -phenyl -2, 5- 

1 C d ibr cmo t h i ophen e ; 

4- (4-methylsulfonylphenyl) -3 -pheny 1 -2 -bromothiophene ; 

3- ( 4 -methanesul fcnylphenyl) -4- ( 4 -me thy lpheny 1 ) 

thiophene; 

4- (4-methylsulfonylphenyl) -3- ( 4 -methyiphenyl ) -2, 5- 
15 dibromothiophene ; 

4- (4-methylsulfonylphenyl) -3- ( 4 -methyiphenyl ) -2- 

bromothiophene ; 
3- (4-methylsulfonylphenyl) -4- (2 -methyl- 4- 

f luorophenyl) thiophene; 
2 0 3,4 -bis ( 4 -methoxypheny 1 ) thiophene ; 

2-f luoro-5- [3- ( 4 -methyl suif onylphenyl ) thien- 4- 

yl] pyridine; 
2 -methyl -5- [3- ( 4 -methyl sulf onylphenyl ) thien- 4- 

yl] pyridine; 

2 5 2 -chlorc-5- [3- (4-methylsulfonylphenyl) thien-4- 

yl] pyridine; 

5 - [3 - ( 4 -methyl suif onylphenyl ) thien-4-yl ] pyridine ; 
2-methoxy-5- (3- (4-methylsulfonylphenyl) thien-4- 
yl] pyridine; 

3 0 2-f iuoro-5 - [3- (4-methylsulfonylphenyl) -2,5- 

dibromothien- 4 -yl ] pyridine ; 

2 - f luoro-5 - [4- ( 4 -methyl sulf cry lpheny 1 ) - 2 -bromc thien- 3 - 
y 1 ] pyridine ; 

4 - [4 - (4 - f luorophenyl ) thien- 3 -yl ] benzenesu 1 f onamide ; 
3 5 4 - ; 3 - (4 - f luorophenyl ! -2 , 5 -dibromc - thien- 4 - 

yl ] benzenesulf onamide; 
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4- [3- (4-f luorophenyl) -2 -bromc- thien-4 - 

yl] benzenesulfonamide ; 
4- [4- {4-f luorophenyl) -2, 5-dif luoro- thien-3 - 

yl ] benzenesulf onamide ; 
5 4- [3 - (4-f luorophenyl) -2 -f luoro-thien-4 - 

yl] benzenesulfonamide; 
4- [4- (4-f luorophenyl) -2, 5-dichloro- thien-3 - 

y 1 ] benzenesul f onamide ; 
4- [3- (4-f luorophenyl) -2 -chloro- thien-4 - 
1C yl] benzenesulfonamide; 

4- [4- ( 4-f luorophenyl) -2 -ethoxycarbonyl-thien-3 - 

yl] benzenesulf onamide ; 
[4- (4-f luorophenyl) -2 -ethoxycarbonyl- (4- 

aminosulfonylphenyl) thienyl] -5-carboxylic acid; 
15 4- [4- (4-f luorophenyl) -2-methoxycarbonyl-thien-3 - 

yl] benzenesul foricuTiide; 
[4- {4-f luorophenyl ) -2 -methoxycarbonyl- (4- 

aminosulfonylphenyl) thienyl] -5-carboxylic acid; 
[4 - ('4-f luorophenyl) - ( 4 -aminosulf ony iphenyl ) thienyl] - 
20 2 , 5-dicarboxylic acid; 

4- [4- (4-chlorophenyl) -thien-3 -yl] benzenesulf onamide ; 
4- [3- (4-chlorcphenyl) -2, 5 -dibromo -thien-4 - 

yl] benzenesulfonamide; 
4- [3- (4-chlorophenyl) -2-hromo-thien-4- 
25 yl] benzenesulfonamide; 

4- [4- ( 4-bromophenyi) -thien-3 -yl] benzenesulfonamide; 
4- [4- (4-methoxyphenyl) -thien-3 -yl ] benzenesul f onamide ; 
4- [3- (4-methoxyphenyl) -2 -bromo- thien-4 - 

yl] benzenesulf onamide ; 
30 4- [4- (4-ethoxyphenyl) -thien- 3 -yl ] benzenesulf onamide ; 
4- [3- (4-ethoxyphenyl) -2 -bromo- thien- 4- 

yi] benzenesulfonamide; 
4 - [ 4 -phenyl -thien- 3 -y 1 ] benzenesul f onamide ; 
4 - [ 3 - phenyl -2 , 5 -dibrorr.c- thien- 4 -y 1 ] benzenesulfonamide ; 
3 5 4 - [ 3 -phenyl -2 -bromo- thien- 4 -yl ] benz enesu 1 f onamide ; 

4- [4- (4 -me thy Iphenyl) -thien-3 -yl ) benzenesulf onamide; 
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4- [3- ( 4-methylphenyl ) -2, 5-dibromo-thien-4- 

yl] benzenesulf onamide; 
4- [3- [ 4-methylphenyl) -2-bromo-thien-4- 

yl ] benzenesulf onamide ; 
5 4 - [ 4- { 2 -methyl -4 -f luorophenyl ) -thien-3 - 

yl] benzenesulf onamide; 
4- [4- ( 2-f iuorcpyridin-5 -yl ) -thien-3 - 

yl] benzenesulf onamide ; 
4 - [4 - ( 2 -methylpyridin-5-yi } -thien-3 - 
10 yl] benzenesulf onamide; 

4- [4- (2-chloropyridin-5-yl) -thien-3 - 

yl] benzenesulf onamide ; 
4- [4- (pyridin-5-yl) -thien-3 -yl] benzenesulf onamide ; 
4 - [4 - ( 2 -methoxypyridm-5-yl ) -thien-3 - 
15 yl] benzenesulf onamide ; 

4- [4- (2-f luoropyridin-5-y 1 ) - 2 ; 5-dibromo-rhi pn-3 - 

yl] benzenesulf onamide ; 
4- [4- (2-f luoropyridin-5-yl) - 2 -bromo thien-3 - 

yl ] benzenesulf onamide ; 

2 3 3 - { 4 -f luorophenyl ) -4- ( methyl sulf onylpheny 1 ) f uran; 

4- ' 4 -methylsulf onylpheny!) -3- (4-f luorophenyl) -2 , 5- 

dibromofuran; 
4- (4 -methylsulf onylpheny!) -3- ( 4-f luorophenyl ) -2- 

bromofuran; 

25 ethyl [3- ( 4 -methylsulf onylphenyl ) -4- (4-f luorophenyl ) 

fur-2-yl] carboxylate; 
2-ethcxycarbonyl-4- (4-f luorophenyl) -3- (4- 

methanesulf onylphenyl ) thieny 1-5-carboxylic acid ; 
methyl [3- ( 4-methylsulf onylpheny 1 ) -4- (4-f luorophenyl) 

3 0 fur-2-yl] carboxylate; 

2-methoxycarbonyl-4- ( 4 - f luorophenyl ) -3- (4- 

methanesulf onylphenyl ) thienyl-5-carbcxylic acid; 

4- ( 4 -f luorophenyl ) -3- ( 4 -me thane sul f onylpheny 1 ) 
thieny 1-2 , 5-dicarbcxy lie acid ; 
35 3 - ( 4-methyisuif onylphenyl ) -4- ( 4 -chlorophenyl ) furan; 
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4- (4 -methy Isulf onylphenyl) -3- ( 4-chlorophenyl ) -2 , 5- 

dibromof uran ; 
4- ( 4 -nethy Isulf onylphenyl ) -3- (4-chlorophenyl) -2- 

bromo furan; 

5 4- (4 -methy Isulf onylphenyl) -3 - ( 4 -methoxypheny 1 ) furan ,- 
4 _ ( 4 -methy lsul f onylphenyl ) -3 - ( 4 -methoxypheny 1 ) -2 - 
bromo furan; 

3- (4 -methy Isulf onylphenyl) -4- ( 4-ethoxyphenyl } furan; 

4- {4 -methy Isulf onylphenyl) -3- ( 4-ethoxyphenyl ) -2- 
10 bromo furan; 

3 - ( 4 -methanesulf onylphenyl ) -4 -phenyl- furan; 

4- (4 -methy Isulf onylphenyl } -3 -phenyl-2 , 5-dibromcfuran; 
4- ( 4 -methylsulf onylphenyl) -3 -phenyl -2 -bromo furan; 

3- (4 -methanesulf onylphenyl) -4- ( 4-methylphenyl ) furan; 
15 4- (4 -methylsulf onylphenyl) -3- ( 4-methylpheny 1 ) -2, 5- 

dibromof uran; 

4- ( 4 -methy Isulf onylphenyl) -3- { 4 -methylpheny 1 ) -2- 

bromc furan; 
3- (4 -methy Isulf onylphenyl) -4- { 2 -methyl- 4- 
20 f luorophenyl) furan; 

2-f luoro-5- [3- ( 4 -methy Isulf onylphenyl ) fur-4-yl] 

pyridine; 

2 -methyl- 5- [3- ( 4 -methy Isulf onylphenyl ) fur-4-yl] 
pyridine; 

2 5 2-chloro-5- [3- ( 4 -methy Isulf onylphenyl ) fur-4-yl] 
pyridine; 

5- [3- (4-methylsulf onylphenyl) fur-4 -yl ] pyridine; 
2 -rnethoxy-5- [3- { 4 -methylsulf onylphenyl ) fur-4 - 

yl] pyridine; 

3C 2-f luoro-5- [3- ( 4 -methy Isulf onylphenyl ) -2, 5-dibromofur- 
4-yl]pyridine; 

2-f lucro-5- [4- ( 4 -methy Isulf onylphenyl ) - 2 -bromcf ur-3 - 
yl ] pyridine ; 

4 - [ 4 - ; 4 - f luorophenyl ) f ur-3 -y 1 ] benzenesul f onamide ; 

t -i - J.*^^- wfc>ww**j * y 

vl ; benzenesulf onamide ; 
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4- [3- ( 4-f luoropheny 1 ) -2-bromo-f ur-4 - 

yl ] benzenesulf onamide ; 
4- [4- (4-f luoropheny 1 ) -2 , 5-dif luoro-fur-3 - 

y 1 ] benzenesulf onamide ; 
5 4- [3 - (4-f luoropheny 1 ) -2-f Iuoro-fur-4- 

yl ] benzenesul f onamide ; 
4- [ 4 - ( 4 - f luoropheny 1 ) -2 . 5 -dichloro - f ur - 3 - 

yl ] benzenesulf onamide ; 
4 - [3- (4-f luoropheny 1 ) -2 -chlorc - f ur- 4 - 
10 yl ] benzenesulf onamide ; 

4- [4- (4-f luorophenyl ) - 2 -ethoxy car bony 1 - f ur-3 - 

yl] benzenesulf onamide ; 
4- (4-f luorophenyl) -2 -ethcxycarbonyl- (4- 

benzenesulf onamidyl ) f uryl-5-carboxylic acid; 
15 4- [4- (4-f luorophenyl ) -2-methoxycarbonyl- tur- J - 

yl ] benzenesulf onamide ; 
4- (4-f luorophenyl) -2-methoxycarbonyl- (4- 

benzenesulf onamidyl) furyl-5-carbcxylic acid; 
4- (4-f luorophenyl) - ( 4-benzenesulf onamidyl ) furyl-2, 5- 
20 dicarboxylic acid; 

4- [4- (4-chiorophenyl ) - f ur-3 -yl ] benzenesulf onamide ; 
4- [3 - ( 4 -chlorophenyl ) -2 , 5 -dibromo- fur -4 - 

yl ] benzenesulf onamide ; 
4- [ 3 - ( 4 -chlorophenyl ) -2-bromc- fur -4 - 
25 yl ] benzenesulf onamide ; 

4- [4- (4-bromophenyl) - fur- 3 -yl ] benzenesulf onamide ; 
4 - [ 4 - ( 4 -me thoxypheny 1 ) - f ur-3 -yl ] benzenesulf onamide ; 
4- [ 3 - ( 4 -me thoxypheny 1 ) -2 -bromo-f ur-4 - 

yl i benzenesulf onamide; 
3 0 4- [4- (4-ethoxyphenyl) - fur- 3 -yl ] benzenesul f onamide ; 
4- [3 - i 4 -e thoxypheny 1 } -2 -bromo-f ur-4 - 

yl ] benzenesulf onamide ; 
4 - [ 4 -phenyl - f ur-3 -y 1 ] benzenesulf onamide ; 
4 - [3 -pher.y 1 - 2 , 5 - dibromo - fur - 4 -yl ] benzenesulf onamide ; 
35 4- [ 3 -pheny 1-2-bromo- f ur-4 -yl ] benzenesulf onamide ; 

4- [4- ;4-methyiphenyl ) - f ur-3 -yl ] benzenesul f onamide ; 
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4- [3- ( 4-methylpheny 1 ) -2, 5 -dibromo- f ur-4 - 

yl ] benzenesulfonamide; 
4- [3- (4-methylphenyl) -2 -brcmo- f ur-4 - 

yl ] benzenesul f onamide ; 
5 4 - [4 - (2-methyl-4-f luorophenyl ) -fur-3- 

yl] benzenesulfonamide; 
4- [4- (2-f luoropyridin-5-yl) -fur -3 -yl] 

benzenesulfonamide ; 
4 - [ 4 - (2-methylpyridin-5-yl ) -fur -3 -yl ] 
13 benzenesulfonamide; 

4- [4- { 2-chloropyridin-5-yl ) - fur- 3 -y 1 ] 

benzenesulfonamide ; 
4- [4- (pyridm-5-yl) - fur- 3 -yl] benzenesulfonamide; 
4 - [4- (2-methoxypyridm-5-y 1 ) -fur-3- 
1b yl J fcenzenesuif onamide ; 

4 - [ 4 - ( 2-f luoropyridin- 5-y 1 ) -2 , 5 -dibromo- fur -3 - 

yl] benzenesul f onamide ; and 
4- [4- (2-f luoropyridin-5-yl ) -2 -bromof ur-3 - 

yl ] benzenesulfonamide . 

2 0 

Within Formula I there is a subclass of 
compounds of high interest represented by Formula II: 



0 




wherein Y is selected from C, S and NP> ; 
wherein F> is selected from hydrido and lower 
alky 1 ; 

wherein X- a;iu X- die -independent ly selected frorr. 
3 3 hydride, hale, lower alkoxycarbony 1 and carboxyl; 
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wherein R 2 is selected from aryl and heterc«-yl; 
wherein R 2 is optionally substituted at a 
substitutable position with a radical selected from 
halo, lower alkoxy and lower alky 1 ; and 
5 wherein is selected from ammo and lower 

alkyl; 

or a pharmaceuticaily-acceptable salt thereof. 

A preferred class of compounds consists of 
10 those compounds of Formula II wherein Y is O cr S; 

wherein R 2 is selected from phenyl, naphthyl, 
biphenyl and pyridyl; wherein R 2 is optionally 
substituted at a substitutable position with a radical 
selected from halo, lower alkoxy and lower alkyl; and 
15 wherein R^O is selected from amine and C1-C3 

alkyl; 

or a pharmacfeutically-acceptable salt thereof. 

A class of compounds of particular interest 
20 consists of those compounds of Formula II wherein X 1 
and X 2 are independently selected from hydrido, 
fluoro, chloro, bromo, lodo, methoxycarbony 1 , 
ethoxycarbonyi and carbcxyl; 

wherein R 2 is phenyl or pyridyl; wherein R 2 is 
25 optionally substituted at a substitutable position 
with a radical selected from fluoro, chloro, bromo r 
lodo, methoxy, ethoxy, methyl and ethyl; and 
wherein R-0 is amino or methyl; 
or a pharmaceuticaily-acceptable salt thereof. 

3C 

A family of specific compounds of particular 
interest within Formula II consists of compounds and 
pharmaceuticaily-acceptable salts thereof as follows: 

25 4- (4-methyIsulfonyiphenyi) -3- (4-f iuorophenyi) 
thiophene ; 
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4 - ( 4 -methylsulf onylphenyl ) -3 - ( 4-f luoropheny 1 ) - 2 , 5 - 

dibromothiophene; 
4- ; 4 -methylsulf onylphenyl ) -3- ( 4- f luoropheny 1 ) -2- 

brcmothiophene; 
5 ethyl [3- (4 -methylsulf onylphenyl) -4- (4-f luoropheny 1} 

thien-2-yl] carboxylate; 

2- echoxycarbonyl-4- ( 4 -f luoropheny 1 ) -3 - (4- 

methylsulf onylphenyl ) thienyl -5 -carboxylic acid; 
4- (4-f luoropheny 1) -3- ( 4 -methylsulf onylphenyl ) 
10 thienyl-2 , 5-dicarboxy lie acid; 

4- (4 -methylsulf onylphenyl) -3- ( 4 -methoxyphenyl ) 

thiophene ; 

4- ( 4 -methylsulf onylphenyl ) -3 - ( 4 -methoxyphenyl ) - 
2 -bromothiophene ; 
15 3- (4 -methylsulf onylphenyl) -4 -phenyl-thiophene; 

3- ( 4 -methylsulf onylphenyl ) -4- ( 4-methylphenyl) 

thiophene ; 

3- ( 4 -methylsulf onylphenyl ) -4- (2 -methyl- 4- 

f luorophenyl ) thiophene; 
23 2-f luoro-5- [3- ( 4 -methylsul f onylphenyl ) 

thien- 4 -yl] pyridine; 
4 - [ 4 - ( 4 - f luorophenyl ) thien-3 -yl ] benzenesulf onamide ; 
4 - [3- (4-f luorophenyl) -2, 5 -dibromo - thien- 4 - 

yl] benzenesulf onamide ; 

2 5 4 - [3- (4-f luorophenyl) -2-bromo-thien-4-yl] 

benzenesulf onamide; and 
3- (4-f luorophenyl) -4- (methylsulf onylphenyl ) furan. 

Where the term "alkyl" is used, either alcne 
30 or within other terms such as "haloalkyl M , 

"alkylamme" and "alky isulf ony 1 M , it embraces linear 
or branched radicals having one to about twenty carbcr. 
atoms or, preferably, cne to about twelve carbon 
dLomss. Mure preferred alkyl radicals are 'lower 

3 5 alb/1 " radicals having one to about ten carbon atoms. 

Most preferred are lower alkyl radicals having one to 
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about six carbon atoms. Examples of such radicals 
include methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobucyl, sec-butyl, tert-butyl, pentyl, iso-amyl, 
hexy 1 , octyl and the like. Where the term "alkenyl" is 
5 used, it embraces linear or branched radicals having 
two to about twenty carbon atoms or, preferably, two 
to about twelve carbcn atoms. More preferred alkenyl 
radicals are "lower alley 1" radicals having twe to 
about six carbon atoms. Suitable "lower alkenyl" may 

ID be a straight or branched one such as vinyl, allyl, 

iscpropenyl, propenyi, butenyl, pentenyl or the like, 
in which preferably one is isoprcpenyl. Said lower 
alkenyl may be substituted with cyano . The term 
"hydrido M denotes a single hydrogen atom {HI . This 

15 hydride radical may be attached, for example, to an 

oxygen atom to form a hydroxyl radical or two hydrido 
radicals may be attached to a carbon atom to form a 
methylene (-CH2-) radical. The term "halo" means 
halogens such as fluorine, chlorine, bromine or iodine 

20 atoms. The terms "halo lower alkyl" and M lower alkyl 
substituted with halo" embraces radicals wherein any 
one or more of the alkyl carbon atoms is substituted 
with halo as defined above. Specifically embraced are 
monohaloalkyi , dihaioalkyl and polyhaloalkyl radicals. 

25 A monohaloalkyi radical, for one example, may have 
either a bromo, chlcro cr a flucro atom within the 
radical. Dihalo radicals may have two or more of the 
same halo atoms or a combination of different halo 
radicals and pclyhaloalkyl radicals may have more than 

30 two of the same halo atoms cr a combination of 

different halo radicals. The terms " hydroxy alley 1 " and 
"lower alkyl substituted with hydroxyl" embraces 
linear or branched alkyl radicals having one to about 
ten carbon atoms any one of which may be substituted 

3 5 with one cr more hydroxyl radicals. The terms Mower 
alkoxy" and "lower alkoxyalkyl" embrace linear or 
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branched oxy- containing radicals each having alkyl 
portions of one to about six carbon atoms, such as 
methoxy radical. The term "lower alkoxyalkyl " also 
embraces alkyl radicals having two or more alkoxy ' 
5 radicals attached to the aikyi radical, that is, to 
form monoalkoxyalkyl and dialkoxyalkyl radicals. The 
"lcwer alkoxy- or "lewer alkoxy alky 1 " radicals may be 
further substituted with one or more halo atoms, such 
as f lucre chloro or bromo, to prcvide "haloalkoxy " or 

10 "haloalkoxyalkyl " radicals. Examples of "alkoxy 

radicals include methoxy, ethoxy, propoxy, isopropoxy, 
butoxy and trif luoromethoxy . The term "aryi", alone or 
in combination, means a carbocyclic aromatic system 
containing one, two or three rings wherein such rings 

15 may be attached together in a pendent manner or may be 
fused. The term "aryl" embraces aromatic radicals 
such as phenyl, naphthyl, phenyl substituted with 
lower alkyl [e.g. tolyl, xylyl, mesityl, cumenyl, 
di (tert-butyl) phenyl , etc.] and the like, in which the 

20 preferable one is phenylnaphthyl , tetrahydronapthyl , 
indane and biphenyl. The term "heterocyclic" embraces 
saturated, partially saturated and unsaturated 
heteroatom-containing ring-shaped radicals, where the 
heteroatoms may be selected from nitrogen, sulfur and 

25 oxygen. Examples of saturated heterocyclic radicals 
include saturated 3 to 6-membered heteromonocylic 
group containing 1 to 4 nitrogen atoms [e.g. 
pyrrolidinyl, imidazolidinyl , piperidmo, piperazinyl , 
etc.]; saturated 3 to 6-membered heteromonocyciic 

3 0 group containing 1 to 2 oxygen atoms and 1 to 3 

nitrogen atoms [e.g. morpholinyl, etc.]; sacuratec 3 
to 6-membered heteromonocyciic group containing 1 to 2 
sulfur atoms and 1 to 3 nitrogen atoms [e.g., 
thiazoiidmyl, etc.]. The term "heteroaryl " embraces 

3 5 unsaturated heterocyclic radicals. Examples of 
unsaturated heterocyclic radicals, also termed 
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"heteroaryl- radicals include unsaturated 3 to 6 
membered heteromcnocyclic group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl , pyrrolinyl, 
imidazolyl, pyrazolyi, pyridyl, pyrimidinyl, 
5 pyraziiiyl, pyridazinyi, triazoiyl [e.g., 4H-1,2,4- 
triazolyl, 1H-1, 2, 3 -triazoiyl, 2H-1, 2, 3 -triazoiyl, 
etc.] tetrazolyi [e.g. lH-tetrazoly 1 , 2K- tetrazolyl , 
etc.], etc.; unsaturated condensed heterocyclic group 
containing 1 tc 5 nitrogen atoms, for example, 
10 indolyl, isoindolyl, indolizinyl, benzimidazolyl , 
quinolyl, isoquinoiyl, indazolyl, benzotriazolyl , 
tetrazolopyridazinyl [e.g., tetrazolo [1,5- 
bjpyridazmyl, etc.], etc.; unsaturated 3 to 6- 
membered heteromonocyclic group containinq an oxygen 

15 atom, for example, pyranyl, furyl, etc.; unsaturated 
3- to 6 -membered heteromonocyclic group containing 1 
to 2 oxygen atoms and 1 to 3 nitrogen atoms, for 
example, oxazolyl, isoxazolyl, oxadiazolyl [e.g., 
1,2, 4 -oxadiazolyl, 1,3, 4-oxadiazoly 1 , 1,2,5- 

20 oxadiazolyl, etc.] etc.; unsaturated condensed 

heterocyclic group containing 1 to 2 oxygen atoms and 
1 to 3 nitrogen atoms [e.g. benzoxazolyl , 
benzoxadiazolyl, etc.]; unsaturated 3 to 6 -membered 
heteromonocyclic group containing 1 to 2 sulfur atoms 

25 and 1 to 3 nitrcgen atoms, for example, thiazolyl, 
thiadiazolyl [e.g., 1,2,4- thiadiazolyl , 1,3,4- 
thiadiazolyl, 1 , 2 , 5 -thiadiazolyl , etc.] etc.; 
unsaturated condensed heterocyclic group containing i 
to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g., 

30 benzothiazolyl , ber.zothiadiazolyl , etc.] and the like. 
The term also embraces radicals where heterocyclic 
radicals are fused with aryi radicals. Examples cf 
such fused bicyclic radicals include benzcf urar. , 
benzcthicphene, and the like. Said -heterocyclic 

3 5 group" may have 1 to 3 substituents such as lower 
alkyl as exemplified above, hydroxy, oxo, amino and 
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lower alkylamino. Preferably one is lower alkyl 
substituted with a heterocyclic group for R- is 
pyrrolidinylmethyl . Preferable one in a heterocyclic 
group optionally substituted with substituent ( s ) 
5 selected from the group consisting of hydroxy, cxo, 
amino and lower alkyl amino for r! if 4-hydroxy-2 , 5 - 
dioxo-3-pyrrolin-3-yl, 2-aminothiazol-4-yl or 2 - 
methylaminothizol-4-yl . The term "suifonyl", whether 
used alone or linked to other terms such as 
10 alkylsulf onyl , denotes respectively divalent radicals 
-SO2-. "Alkylsulf onyl M , embraces alkyl radicals 

attached to a suifonyl radical, where alkyl is defined 
as above. The term "arylsulf onyl " embraces suifonyl 
radicals substituted with an aryl radical. The terms 

lb "sulfamyl", "sulfamcyl" or "sulf onamidyl " denote a 
suifonyl radical substituted with an amine radical, 
forming a sulfonamide (-SO2NH2). Suitable "sulfamoyl 
substituted with lower alkyl" may be methylsulf amcyl , 
ethylsulf amoyl , isopropylsulf amoyl , dimethylsul f amoy 1 , 

20 diethylsulf amoyl and the like, in which preferably one 
is methylsulf amoyl or dimethylsul f amcyl . The term 
"acyl" , whether used alone, cr within a term such as 
"acylaminc " , denotes a radical provided by the residue 
after removal of hydroxyl from an organic acid. 

25 Suitable "acyl" and acyi moiety m the terms 

"acylamino" and "lower alkyl (acyl ) amino" may be 
carboxy; esterified carboxy; carbamoyl optionally 
substituted with subst i tuent ( s ) selected from the 
group consisting of lower alkyl, halo (lower) alkyl, 

30 aryl, hydroxy, lower alkylamino ( lower ) alkyl, a 

heterocyclic group (esterified carbcxy ) lower alkyl ar.J 
carbcxy (lower !■ alkyl [e.g. lower alkyl -carbamoyl ; aryl- 
carbamoyl; carbamoyl substituted with a heterocyclic 
arni.ir . (esterified carboxy! lower alkyl cr 

35 carbcxy ( lower ) alkyl ; lower alky 1 carbamoyl substituted 
with hydroxy, lower alkylamino, (esterified 
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car boxy ) lower alky 1 or carbcxy ( lower ) alky 1 ; etc.]; 
lower alkancyl; arcyl; a heterocycliccarbonyl and the 
like. The term "acyiamino" embraces an amine radical 
substituted with an acyl group. An examples of an ' 
5 "acylaminc" radical is arprylamino (CH3C ! =0} -MH- ! . The 
terms "carboxy" or "carboxyl", whether used alone or 
with ether terms, such as " carbcxyalkyl ■ , denotes 
-CO2K. The term " carboxyalky 1 " embraces radicals 
having a carbcxy radical as defined above, attached to 

1C an alkyl radical. The term "carbonyl", whether used 
alone or with other terms, such as "alkoxycarbonyl " , 
denotes -(C=0)-. The term M a lkoxy carbonyl " means a 
radical containing an alkoxy radical, as defined 
above, attached via an oxygen atom to a carbonyl (C=0) 

15 radical. Examples of such "alkoxy carbonyl " ester 

radicals include (CH3 ) 3CO-C ( =0 ) - and - (C=) C-OCH3 . The 
terms "alkoxycarbonylaikyl " and "esterified 
carboxylower alkyl" embraces radicals having 
"alkcxycarbonyl" , as defined above substituted to an 

2C alkyl radical. Examples of such esterified carbcxy may 
be substituted or unsubstituted lower alkoxycarbonyl 
[e.g. me thoxy carbonyl , ethoxycarbony 1 , 
prepcxycar cony 1 , butoxy carbonyl , hexylcxycaroony 1 , 2- 
lodoethoxy carbonyl , 2,2, 2 - tr ichloroethcxycarbony 1 , 

25 etc.], substituted or unsubstituted aryloxy carbonyl 
[e.g. phenoxycarbenyl , 4 -nitrophenoxycarbony 1 , 2- 
naphthylcxycarbony 1 , etc.], substituted or 
unsubstituted ar ( lower ) alkoxycarbonyl [e.g. 
benzyloxycarbonyl , phenethy loxy carbonyl , 

3 0 benzhydryloxycarbonyl , 4 -nitrobenzy loxycarbonyl , etc. ] 
and the like. The lower alky 1 -carbamoyl may be 
substituted with hale or an unsubstituted one such as 
methyl car barney 1 , ethyl carbamoyl , prcpylcarbamoy 1 , 
d i mp t hv \ c a rbamov 1. 2,-2.2-trif luoroe thv 1 carbamov 1 or 

3 5 the like. The aryi -carbamoyl may be phenyl carbamoyl , 
naphthylcarbamoy 1 , tolylcarbamoy 1 , xy lyl carbamoyl , 



WO 94/15532 



PCT/US94/00466 



mesity lcarbamoyl , cumenyl carbamoyl , and the like, in 
which the preferable one is phenyl carbamoy 1 . The 
carbamoyl substituted with a heterocyclic group may be 
cne substituted with a heterocyclic group as mentioned 
5 above, in which preferably cne is tetrazoiyicarbamoyi . 
The carbamoyl substituted with (esterified carboxy) 
lower alkyl may be methoxycarbonylmethyicarbamoyl , 
methoxy car bony ie thy lcarbamoyl, ethoxycarbonylmethyl- 
carbamoyl , ethoxycarbony lethylcarbamoyl , 

10 benzy loxycarbony lmethylcarbamoyl and the like. The 

carbamoyl substituted with carboxy ( lower ) alkyl may be 
carboxymethylcarbamoyl , carboxye thy lcarbamoyl and the 
like. The lower alkycarbamoy 1 substituted with 
hydroxy 1 may be N-hydroxy-N-methylcarbamoyl , N-ethyl- 

15 N-hydroxycarbamoyl , N-hydroxy-N-propy lcarbamoyl , N- 
hydroxy-N-isopropy lcarbamoyl and the like, in which 
the preferable one is N-hydroxy-N- me thy lcarbamoyl . The 
lower alky lcarbamoyl substituted with lower alkylamino 
may be me t hy 1 am inome thy lcarbamoyl , 

2 0 dimethylaminomethy lcarbamoyl, 
dimethylaminoethylcarbamoyl , 
diethylaminoethylcarbamoyl, 
isopropylaminomethy lcarbamoyl , 

isopropylaminoisobutylcarbamoyl and the like, in which 
25 the preferable one is dimethylaminoethylcarbamoyl. The 
lower alkylcarbamoyl substituted with (esterified 
carboxy ) lower alkyl may be (methoxy carbonylmethyi ) - 
e thy lcarbamoyl , ( ethoxycarbonylmethy ) methy lcarbamoyl , 
(benzyloxcarbcnylmethyl ) methylcarbamoyl , 
3C (benzy loxycarbony lethyl ) ethylcarbamoy 1 and the like, 
in which preferably one is 

( ethoxycarbonylmethy! ) methyl carbamoy 1 . The lower 
alkylcarbamoyl substituted with carboxy ; lower ) alkyl 
My be ( carboxy me thy 1 ) ethyl carbamoy I , 
55 ( carboxyethyl ) ethyicarbamoy 1 and the like, in which 
the preferable one is ( carbcxymethy 1 ) methylcarbamoyl . 
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The lower alkanoyl may be a substituted or 
unsubstituted one such as formyl, acetyl, prcpionyl, 
butyryl, isobutyryl, valeryl, iscvaleryl, pivaloyi, 
hexanoyl, trif luoroacety 1 or the like, in which the 
5 preferable one is f c rmy 1 , acetyl, prcpionyl or 

trif luoroacety! . The aroyl may be benzoyl, naphthoyl, 
toluoyl, di (tert -butyl) benzoyl and the like and the 
aryl in said aroyl may be substituted with hydroxy 1. 
The heterocyclic moiety in the term "a 

10 heterocycliccarbonyl" may be one mentioned above as a 
heterocyclic group and preferably one in said 
heterocycliccarbonyl is morpholinocarbony 1 , 
pyrrolidinylcarbonyl or methy lpiperazinylcarbonyl . The 
term "aralkyl" embraces aryl -substituted alkyl 

15 radicals such as benzyl, dipheny lmethyl , 

triphenylmethyl , phenethyl, and diphenethyl . The terms 
benzyl and pheny lmethyl are interchangeable. The term 
"alkylthio" embraces radicals containing a linear or 
branched alkyl radical, of one to ten carbon atoms, 

20 attached to a divalent sulfur atom. An example of 
M alkylthio' is methylthio, (CH3-S-). The term 
"alkylsulf inyl " embraces radicals containing a linear 
or branched alkyl radical, of one to ten carbon atoms, 
attached to a divalent -S(=0)- atom. The terms "N- 

25 alkylamino" and " N , N-dialkyl amino " denote amino groups 
which have been substituted with one alkyl radical and 
with two alkyl radicals, respectively. Suitable "lower 
alkylamino" may be mono or di( lower alkyl) amino such 
as methylamino, ethyl amino, dimethylamino, 

3 0 diethylamino or the like. The term "imino" in 

u hydroxy immo " and "alkoxyimino " denotes a -C=N- 

radical. The term " hydroxy imino " denotes a -C=N-CH 

radical. The term, "amide" denotes a radical formed by 
an amino substituted carbonyl, cr -C(=C)-NH, . 



35 
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The present invention comprises a 
pharmaceutical composition comprising a 
therapeuticaliy-ef f ect ive amount of a compound cf 
Formula I as defined above but without excluding 
5 compounds defined in the overall proviso that R 2 and R- 
are not at same time 1) para-hydroxypheny 1 , 2) para- 
methoxyphenyl, 3) para - ace toxyphenyl, 4) para- 
chlorophenyl , 5) para-methylphenyl or 6) para- 
bromophenyl, but preferably of Formula I, in 
10 association with at least one pharmaceut ically- 
acceptable carrier, adjuvant or diluent. 

The present invention also comprises a 
method of treating inflammation or inf lammacion- 

15 related disorders in a subject, the method comprising 
administering to a subject having such inflammation or 
disorder, a therapeutically-ef f ect ive amount cf a 
compound of Formula I, as defined above but without 
excluding compounds defined in the overall proviso 

20 that R 2 and are not at same time 1) para- 
hydroxypheny 1 , 2) para-methoxyphenyl, 3) para- 
acetoxyphenyl , 4) para-chloropheny 1 , 5) para- 
methylphenyl or 6) para-bromophenyl , but preferably of 
Formula I in unit dosage form. 

25 

Also included in the family of compounds of 
Formula I are the pharmaceutically-acceptable salts 
thereof. The term "pharmaceutically-acceptable salts" 
embraces salts commonly used to form alkali metal 

30 salts and to form addition salts of free acids or free 
bases. The nature of the salt is not critical, 
provided that it is pharmaceutically-acceptable. 
Suitable pharmaceutically-acceptable acid addition 
salts of compounds of Formula I may be prepared from 

35 an inorganic acid or from an organic acid. Examples of 
such inorganic acids are hydrochloric, hydrobromic, 
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hydroiodic, nitric, carbonic, sulfuric and phosphoric 
acid. Appropriate organic acids may be selected from 
aliphatic, cycloaliphatic , aromatic, araliphatic, 
heterocyclic, carboxylic and sulfonic classes of 
5 organic acids, example of which are formic, acetic, 
propionic, succinic, glycolic, gluconic, lactic, 
malic, tartaric, citric, ascorbic, glucuronic, maleic, 
fumaric, pyruvic, aspartic, glutamic, benzoic, 
anthranilic, mesylic, salicyclic, salicyclic, p- 

1C hydroxybenzoic , pheny lacet ic , mandelic, embonic 
(pamoic) , methanesulf onic , ethane-sulf onic , 
benzenesulf onic , pantothenic, 2 - hydroxy e thanesul f oni: , 
toluenesulf onic, sulf anilic, eye 1 chexyiammos ul f onic , 
stearic, algenic, S-hydroxybutyric , salicyclic, 

15 gaiactaric and galacturonic acid. Suitable 

pharmaceut ically-acceptable base addition salts of 
compounds of Formula I include metallic salts made 
from aluminum, calcium, lithium, magnesium, potassium, 
sodium and zinc or organic salts made from N , N 1 - 

2 0 dibenzy 1 ethyl enediamine , chloroprocaine , chol ine , 
diethanolamine , ethylenediamine , meglumine (N- 
methylglucamine) and procaine. All of these salts r.ay 
be prepared by conventional means from the 
corresponding compound of Formula I by reacting, fcr 

25 example, the appropriate acid or base with the 
compound of Formula I . 



3 0 GENERAL SYNTHETIC PROCEDURES 

The compounds of the invention can be 
synthesized according tc the following procedures z : 
35 Schemes I -XIII , wherein the R 1 -R^ substituents are as 
defined for Formula I, above, except where further 
noted . 
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Scheme I 



ci 



OR 



Na 2 S; acetone; A 



OR 



OH 



ROH; KCI 



Synthetic Scheme I shows the preparation of 
dialkylester 2 from starting ester 1 or diacid 3 where 
R is lower alkyl. The dialkylester 2 can be prepared 
by the condensation of alkyl chloroacetate 1 with 
1C sodium sulfide nonahydrate, where Y is sulfur. 

Alternatively, dialkylester 2 can be formed by alcohol 
esterif icaticn of diacid 3. 
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Scheme II 



o 



^ ^ nrv OTM5 
p.^ N H TMSCN; CK 2 C1 2 ; RT t 

" R^^CN 
5 



St 2 0 



BrMg — R- 



OH 



IT 



Bi 2 C3 ( . 
AC OH ' 
A 



5 Synthetic Scheme II shows the preparation cf 

dicnes 7 in three steps from commercially available 
aldehydes. In Step 1, treatment with trimethylsilyl 
cyanide (TMSCN) provides the trimethy lsilcxy nitrile 
5. In Step 2, the nitrile 5 is treated with a Grignard 
10 reagent to form the hydroxy ketone 6. In Step 3, the 
hydroxy ketone 6 is oxidized to give the desired 
diketone 7 . 
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Scheme III 




11 

Synthetic Scheme III shows the preparation 
5 of half ester 8, monoester 9, diacid 10 and 3,4- 

substituted heterocycles 11 cf the preseent invention. 
In Step 1, the half ester 8 is formed by the Hinsberg 
condensation of dialkyl ester 2 and diketcne 7, 
prepared in Synthetic Schemes I -II, respectively, by 

1C treatment with base, such as sodium methoxide or 

potassium tert-butoxide, in solvents, such as TKF or 
alcohols. The half ester 8 can be isolated, or 
saponified in Step 2 to the yield diacid 10. See D.J. 
Cnadwick et a 1 , J. Chem. See. Ferkin I . 2 07 9 (1972) . 

15 Alternatively, a procedure analogous to that described 
m Overberger et al, J . Amer . Chem. Soc . , 72 . 4953 



WO 94/15932 



PCT/US94/00466 



(1 9 50', can be used to prepare the diacid 10. In step 
3, the diacid 10 is decarbcxy lat ed through the 
addition of copper powder, quinolme and heat to form 
the ar.tiinf larruT.atory 3 , 4 -substituted heterocycle 11 ir 
a process essentially analogous to that described in 
C.J. Chadwick et al ( J. Cher?.. Soc. Perkm I . 2 07 9 
; 1 9 7 2 ) . Alternatively, the half ester 8 can be 
Toncdecarboxylated to the ester 9 by a method similar 
to that described in Step 3, above. 

Scheme IV 



?tcn 



12 



1 i MeLi 



2) HC1 aq. 



13 



AcOH 



Br 



14 



TEA, MeCN 



r ^ y Rfc 

C 

15 



p-TSA, TEA, 



MeCN, A 



R 3 R 2 




BH-.-SMe- 



R : R : 



17 



16 



Svnthetic Scheme TY shews the five step, 
preparation of 3 , 4 - subs 1 1 tuted f urans 17 from the 
nitrile 12. In step 1, reaction of the nitrile 12 with 
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an alkyl lithium, such as methyl lithium, at -78°C, is 
followed by acidification to give the ketone 13. In 
step 2, the ketone 13 is brommated to yield the 
bromoketone 14. In step 3, bromoketone 14 is coupled 
5 with an acid to produce the ester 15. In step 4, 
cyclization of the ester 15 by reflux with p- 
toluenesulf onic acid and trie thy 1 amine produces the 
furanone 16. In step 5, furanone 16 is reduced with 
borane dimethy Isulf ide complex to give the 
1C antiinflammatory furans 17 of the present invention. 

Scheme V 




11 18 

15 

The compounds of the present invention 
wherein X is bromo or chloro, are prepared by treating 
the decarboxylation product heterocycle 11 cr 17, 
prepared in Synthetic Scheme III or IV, with Br2 or 
2 3 CI2, respectively. In other words Cl 2 or 3r2 may be 
used to yield monohalo or dihalo heterocycle 18 as m 
the above Scheme V. 



Scheme VI 
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The compounds of Formula I, wherein Y is NR 1 
and X is chloro or bromo , may be created with silver 
fluoride or potassium fluoride tc obtain compound 20 of 
Formula I wherein Y is NR* and X is f lucre . This 
preparation shown in Scheme VI is analogous tc that 
described in U.S. Patent 4,652,582. 

Scheme VII 



1} alkyl lithium 
2 J perchloroyl fluoride 





21 



Compound 21 of Formula I, wherein Y is S and 
X is H, may be treated in two steps, first with 
alkyliithium and then with perchloroyl fluoride, to 
15 obtain compound 22 of Formula I, wherein X is fluoro, 

in the manner set forth in the Scheme VII using methods 
analogous to those set forth in U.S. Patent 4,590,205. 

Scheme VIII 




Alternatively, compounds of Formula 1, 

wherein Y is C or S and X 15 hydrogen, may be treated 

with N"- f luoropyridinium tr if late as set forth in the 
~ 7 heme VI I I usinc methods analogous tc thcs€ 

m Tetrahedron Letters, 22. 4465 :i986) . 
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Alternatively, heterocycle 11 may be 

substituted at the 2 and 5 position by methods outlined 
for each of these substituents in their respective 
patent application and/or Patents, i.e. PC? Publication 
WC 91/19738. U.S. Patent Nos . 4,550,205, 4,302,461, 
4,427, 693 and 4,432,974. 

Scheme IX 




24 

10 2b 

Compounds of Formula I wherein is 
alkylthiophenyl, may be treated with m- 
chloroperoxybenzoic acid (MCPBA) to obtain other 
compounds of Formula I, wherein is 
15 alkyisulfonylphenyl, in the manner set forth in Scheme 
IX. 



Scheme X 




Compounds of Formula I wherein is 
alkyisulfonylphenyl, may be treated m three steps :c 
obtain other compounds of Formula I , wherein R- is 
2D benzeaesulfoMcuuj.de, in the manner set forth in Scneme 
X. In Step 1, the alkyisulf one is treated at -7 C C C 
with n-butyllithium. In step 2, t ri -n-buty 1 borane in 
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THF is added and refluxed overnight. After cooling t 
room temperature, water, sodium acetate and 
hydroxylamine-O-sulfonic acid are added tc form the 
sul f cnamide . 

Scheme XI 





1C Synthetic Scheme XI shows the two step 

preparation of 3 , 4 -disubsti tuted heterocyclic 
antiinflammatory agents 11 from 1 , 2 -dibromo- thiophene 
29 and the available bromides 28 and 31. In step one, 
halogen-metal interchange of 28 with n-butyl lithium in 

15 THF at -78°C gives the 3 -1 ithiocompounds which 

subsequently react with zinc chloride to give the 
corresponding zinc reagents. Negishi coupling [Negishi 
e: al, C. Ore. Chen. , 42, 1321 :137^,; of the zinc 
reagents with 29 gives the monccoupled thiophene 

22 bromides 30. In step two, this process is repeatei 
with bromides 31 tc yield "he 3 .. 4-di .s-:bc;t it \jted 
heterocyclic antiinflammatory agents 11. 
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Scheme XII 



, 1) nBuLi , THF , -78 R — B ( OH ) 2 

R-* — Br ► 

:i b;co: 3 > 3 

3 i n * 

31 




30 33 11 



q CN m »- K rtt- -i ^ C~K^th-> VTT ♦- U t- . .~ — »- 3.. 

for the preparation of 3 , 4 -cisubst ituted heterocyclic 
antiinflammatory agents 11 from monocoupled thiophene 
bromides 30 {prepared in Synthetic Scheme XI) and 
substituted boronic acids 33 using a sequential 

1C coupling procedure which is similar to the coupling 
procedure developed by Suzuki, et al., [Syn. Common., 
11 . 513 (1981) j. In step one, halcggen-metal 
interchange of the bromides 31 in THF at -78°C 
generates the corresponding organclithium reagents 

15 which are reacted with trimethyl borate. Hydrolysis 
with hydrochloric acid provides the substituted 
boronic acids 33. In step two, the monocoupled 
bromides 30 (prepared in Synthetic Scheme XI} are 
coupled in toluene at reflux in the presence of Pd° 

2C catalyst, e.g. , tetrakis ( triphenylphosphine) pal ladium 
<Q), and 2M sodium carbonate, with 33 tc give the 3,4 
disubst ituted heterocyclic antiinflammatory agents 11 
of this invention. 
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Al i srr.3 t 1 vely , the hsr. srocycl6S cf the 
present ir.ver.nor. ( where Y is sulfur and is 4- 
methylsul f onyl , may be prepared essentially as the 
McMurray synthesis, as shown in Scheme XIII. In Step 
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1, thioanisole 34 is acetylated with chioroacetyl 35 
in the presence of AICI3 tc form the haloacetophencne 
36. In Step 2, the thioacety lket one 38 is prepared by 
the treatment of ketone 37 with potassium thioacetate 
5 in ethanoi. In Step 3, intermediates 36 and 38 are 
coupled to form the dione 39 in the presence of 
ammonium hydroxide. In Step 4, diol 40 is formed 
through the treatment of dione 39 with 7iCl4 and zinc 
dust. Thiophene 41 is formed in Step 5 by refluxing 
13 diol 40 with p- toluenesul f onic acid in toluene. The 
antiinflammatory ( 4 -methyl sulfonylpheny 1 ) thicphenes 
42 cf the invention are formed through the oxidation 
of the alkylthiophenyl thiophene 41 with meta- 
chloroperoxy benzoic acid m dichloromethane . 



Id 



2 0 



An alternate procedure utilized in the 
present invention is essentially analagous to that 
outlined by H. Wynberg and H.J. Kooreman, J. Am. Chem. 
Sec. , £7, 1739 (1935) . 



The following examples contain detailed 
descriptions of the methods of preparation of 
compounds of Formula I-II. These detailed description; 
fall within the scope, and serve to exemplify the 

2 5 above described General Synthetic Procedures which 
form part of the invention. These detailed 
cescriptions are presented for illustrative purposes 
only and are not intended as a restriction on the 
scope of the invention. All parts are by weight and 

3C temperatures are in Degrees centigrade unless 
otherwise indicated. 
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Example 1 




5 3-(4-Methyl«ulfonylphonyl) -4- (4-f luorophenyl) thiophene 

Step 1; Preparation of di methyl rhiodialvcol ar e 

A 2L, 4 -neck round bottom flask equipped 
10 with s irechanical stirrer was ch3.r~ed wit hi 

thiodiglycolic acid (300.3 g, 2 mol ) and methanol [310 
ml) . Anhydrous KC1 was then bubbled through this 
solution with stirring for 0.5 hours. Stirring was 
continued fcr an additional 16 hours at 27°c at which 
15 time the methanol was removed by distillation at 
reduced pressure. The residue was dissolved in 
diethyl ether and washed with brine (300 ml), twice 
with saturated bicarbonate (2 x 500 ml) and brine (50C 
ml} . The diethyl ether was dried with Na2S0 4 and the 
2 0 solvent removed by distillation at reduced pressure. 
Vacuum distillation of the resulting residue yielded 
229.7 g (1.29 mol, 64%) of dimethyl thiociglycolate 
1 H NMR (CDCI3) S3. 37 (s, 4H) , 3.72 ( S/ 6K) . 

2 5 Step 2 ; Preparation of 2 -methoxvcarbonvl -3 - (4 - - 

f luoroohenvl 1 -4- (4 ' -met hvl thioohenvl ) -thienvl-S - 
carbcxvlic acid and 2 -methoxvcarbonvl - 3 -( 4 ' - 
methvlthiochenvl ; -4- f 4 ; - f luorcohenvl ) -thienvl 
carbcxylic acid. 

To a stirred solution of 4 - f lucre -4 ' - 
methylthio benzil (33.34 g, 122 mmel) and dimethyl 
thiodigiycolate (43.4 g, 244 mmol) from Step 1 in 
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tetrahydrofuran (THF) (400 ml) ac ambient temperature 
was added 25% NaOMe in methanol solution (S3. 7 ml, 366 
mmol) . This solution was immediately warmed to 65°C 
and stirred for 2.5 hours. The reaction mixture was 
5 cooled to room temperature and poured into 11 of 2M 
NH4OH and 1L diethyl ether, shaken, and separated. 
The aqueous layer was acidified with concentrated HCi, 
saturated with NaCl, and extracted with 1L ethyl 
acetate. The ethyl acetate was dried over Na2S04 and 
1C concentrated in vacuo to provide 73.43 g of crude 

intermediate as a tan solid. The crude intermediate 
was recrystallized from ethyl acetate/iso-octane to 
provide 39 g (82%) of 2 -methoxycarbonyl-3 - ( 4 ' - 

f 1 ,,nr /->r>V>«r^i r 1 \ (A ' _r^^*- V>„ , 1 »- A , ^ U 1 \ »_ U , ~ — - - 1 _ r 

15 carboxylic acid as a white crystalline solid. 

Step 3 : Preparation of 3 - f 4 ; -met hvlthiophenvl ) - 

4- (4 / -f luorophenvl) -thienvl-2, 5 -dicarboxvl jc 

20 

Tc a solution of 2 -methoxycarbonyl -3 - ( 4 ' - 
f luorophenyl) -4- (4 ' -methyl thiophenyl ) -thienyl-5- 
carboxylic acid (39 g, 93.6 mmol) from Step 2 in 450 
ml THF was added IN NaOH (4 68 ml ) . Enough methanol 

25 was added tc bring reagents back into solution (- 75 
ml) . The reaction was then heated to reflux for 1.5 
hours at which time the reaction was determined tc be 
complete by HPLC monitoring. The reaction mixture was 
washed with diethyl ether (500 ml), acidified with 

30 cone. HCI, saturated with NaCl, and extracted twice 
with 500 mi ethyl acetate. The ethyl acetate was 
dried over MgSCU and concentrated in vacuo to yield 
3 6.84 g of 3 - ( 4 ' -methyl thiophenyi ) -4 - ( 4 ' - 
f luorophenyl ) -thienyl-2, 5 -dicarboxy 1 ic acid. 



3 5 
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Step 4; Preparation of 3 - ( 4 - -methvi r .hioo- phv' ) - 

4- LU -f luorophenvl) thtcphen<=>. 



The diacid from Step 3 (36.84 g, 94.9 mmcl) 
5 was suspended in 400 ml of freshly distilled quir.oline 
and heated to 18C-200°C in an oil bath at which time 
copper powder (3.6 g) was added in one portion. The 
reaction was stirred at 130-200°C for 3 hours, coded 
to 130°C, filtered through a medium frit glass funnel 

ID then cooled to room temperature. The quinoline was 

acidified with 3:J HC1 and extracted twice with diethyl 
ether (400 ml). The diethyl ether was cried and 
concentrated to provide 27.83 g of a dark brown solid. 
The brown solid was dissolved in a minimum amount of 

15 ethyl acetate and passed over silica in hexane . The 
silica was washed with 50% ethyl acetate in hexane 
until no further product eiuted. The product 
containing fractions were combined and concentrated to 
provide 25.37 g (89%) of 3 - ( 4 ' -methyl thiophenyl ) -4 - 

20 (4 ' -f luorophenyl) -thiophene as a white solid. 

Step 5; Precaration of 3- (4- 

methvlsulfonvlohenvl) -4- (4-f luorophenvl ) 
thjophene . 

2 5 

3 - (4 ' -methylthiophenyl ) -4- (4 ' - 
f luorophenyl) thiophene (21.3 g, 70.9 mmol ) from Step 4 
was dissolved in 50 j ml di chlcromethane and cooled tc 
-78°C. To this solution was added 50-60% 3- 
30 chloroperoxybenzcic acid (MCPBA) (44.5 g, 142 mmol). 
The reaction was stirred at -78°C for 1.5 hours at 
which time the cooling bath was replaced with an ice 
bath and the reaction stirred at C C C until reaction 
was complete by monitoring with HFLC. The reaction 

3 5 was warmed to room temperature, washed with 1M MaKSCa 

solution (5CC mi. , saturated NaKC0 3 (500 ml) and 
trine. The reaction solution was dried over Na2504 and 
concentrated in vacuo . This material was dissolved in 
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250 ml dichloromethane and 350 ml absolute ethanoi was 
added. The dichloromethane was removed by boiling and 
the solution cooled to 10°C for a few hours. 3-(4- 
Methylsulf onylphenyl) -4- (4-f luorophenyl ) -thiophene (16 
gj was collected by filtration on a medium frit 
funnel. Melting point 190 . 5-191 . 5°C . 



Example 2 



10 




4 - (4-Methylsulfonylphenyl) -3- ( 4 -f luorophenyl ) - 
2 -bromothiophene 

Example 3 




4 - ( 4 -Me thylsulf onylphenyl ) - 3 - ( 4 - f luorophenyl ) -2, 5- 
2 0 dibromothiophene 

3- ( 4 -Me thylsulf onylphenyl ) -4- (4- 
f luorophenyl ) -thiophene (132 mg) was dissolved in 
r.refir: aciri (75 ml) and heated to 9C°C. Bromine in 
25 acetic acid (0.1 M, 3.07 ml) was added in one portion. 
The reaction was stirred for 15 minutes at which time 
the solvent was removed at reduced pressure. The 
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residue was dissolved in a minimum of ethyl acetate 
and chromatographed on silica, eluting with 2.5% 
iscpropanol in hexane yielding 4-(4- 
methylsuif onylphenyl ) -3 - (4-f luorophenyl ) -2 , 5- 
5 dibromothiophene (CI MS (M+K) : 489/491/493) and 4- (4- 
methylsulf onylphenyl } -3- ( 4 -f luorophenyl ) -2- 
bromothiophene (CI MS (M+H) : 411/413). 

Example 4 




3 , 4 -Bis ( 4 -methoxyphenyl ) thiophene 

15 Step 1: Preparation cf 2 -methoxvcarbonvL -3 . 4 - 

bis- (4-methoxvphenvl^ - thienvl - 5 -carboxvli z acid. 

To a stirred solution of 4,4'- 
bis (methoxy ) benzil (3.03 g, 11.2 mmol) and dimethyl 

20 thiodiglycolate (3.56 g, 20 mmol; in THF (20 ml), 25% 
NaOMe in methanol solution (7.4 ml, 3 2.4 mmol) was 
added at ambient temperature. This solution was 
immediately warmed to 65°C and stirred for 2.5 hours. 
The reaction was cooled to room temperature and poured 

25 into 2M NH4CH (100 ml) and ICC ml diethyl ether, 

shaken and separated. The aqueous layer was acidified 
with concentrated HC1, saturated with N'aCl and 
extracted with ethyl acetate (1C0 mi) . The ethyl 
acetate was dried over Na2SCi and concentrated in vacuc 
tc provide 1.72 g (40%) cf 2 -met hcxycarbony 1 - 3 , 4 -bis - 
v 4 ' me t h o xy p h G ny 1 ) t h 1 s ny ±. t ^ u r c 3 xy nc acid as a 
white solid. CI MS (M+H) : 399. 



WO 94/15932 



PCT/US94/00466 



45 

Step 2 ; Preparation of 3 . 4-bis- fa - 
met hoxv^henvl ) -thienvl-2 . 5 -dicarhn*yli;; arid . 

To a solution of 2 -methoxycarbonyl -3 , 4 -his - 
5 (4 ' -methoxyphenyl) -thienyl-5-carboxylic acid (1.6 g, 
4.0 iranol) in THF (100 ml) was added IN NaOH (8.4 zr.l ) . 
Enough methanol was added to bring reagents back into 
solution (-10 ml). The reaction was heated to reflux 
for 6 hours at which time the reaction was complete by 

1C HPLC monitoring. The THF and methanol were removed at 
reduced pressure and the residue dissolved in water 
(300 ml) and diethyl ether (300 ml) . The aqueous 
layer was acidified with cone. HC1, saturated with 
NaCl and extracted twice with 3C0 ml ethyl acetate. 

15 The ethyl acetate layers were dried over MgSCu anH 

concentrated in vacuo to yield 1.45g (94%) of 3,4-bis- 
(4 -methoxyphenyl ) -thienyl-2 , 5-dicarboxylic acid. CI MS 
(M+H) : 385. 

20 S^gP 2 ; Preparation of 3 . 4 -bis U-methoxvnhPT/l ) 

tfrjophene. 

3 , 4-bis- (4 -methoxyphenyl ) -thienyl-2 , 5- 
dicarboxylic acid (1.3 g, 3.4 mmol) was suspended in 

25 50 ml of freshly distilled quinolme and heated to 
180-200°C in an oil bath at which time copper powder 
(0.2 g) was added in one portion. The reaction was 
stirred at 13C-200°C for 3 hours, cooled to 13C°C, 
filtered through a medium frit glass funnel and cooled 

30 to room temperature. The quinoline was acidified with 
3N HC1 and extracted twice with diethyl ether (40 ml ; . 
The diethyl ether layer was dried and concentrated tc 
provide a dark brown solid. The brown solid was 
dissolved in a minimum, amount of ethyl acetate and 

35 passed over silica, eluting with hexane . After 

removal of the hexane, the product was crystallized 
from hot absolute ethanol to yield 0.9 g (9C%; of 3,4- 
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bis ( 4 -met hoxy phenyl ) thiophene as a white solid. EI MS 
(M+H ) : 295. 

Example 5 




0 



Ethyl [4- (4-methylsulf onylphenyl) -3- (4- 
f luorophenyl ) thian-2-yl ] carboxylase 

10 

Step 1; Preparation of 2 -ethoxvcarbonvl -3- [ 4- 

f luorochenvl) -4 - ( 4 -methvl thiophenvl ) thiophene . 

A mixture of 2 -ethoxycarbonyl -3 - ( 4- 

15 f luorophenyl ) -4- ( 4 -methyl thiophenyl ) -thienyl-5- 
carboxylic acid and 2 -carboethcxy-3 - ( 4 - 
methylthiophenyl) -4- ( 4-f luorophenyl ) -thienyl-5- 
carboxylic acid (714 mg) , described in Example 1, was 
suspended in 75 ml of freshly distilled quinoline and 

2D heated to 180-2C0°C in an oil bath at which time 

copper powder (C.2 g) was added in one portion. The 
reaction was stirred at 130-200°C fcr 3 hours, ceo led 
to I30°C, filtered through a medium frit glass funnel 
and cooled to room temperature. The quinoline was 

25 acidified with 3N HC1 and extracted twice with diethyl 
ether (40 ml). The diethyl ether was dried and 
concentrated to provide a dark brown solid. The brown 
solid was dissolved in a minimum amount of ethyl 
acetate and passed over silica, eluting with hexane 

3 0 followed by 5% ethyl acetate in hexane to the yield 2- 
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ethoxycarbonyl-3 - ( 4 - f luorophenyi ) -4- (4- 
methylthiophenyl) thiophene; CI MS (M-H) : 373. 

Step 2; Preparation of 

f 1 ,,^-r-->T->^ n ^w n N _ / _ / A _ 



methvlsulphcnvlphenvl ) thiophene , 

2 -ethcxycarbonyl -3 - ( 4 - f luorophenyi ) -4- [4- 
methylthiophenyl) thiophene from Step 1 (93.1 mg ( 0.25 
1C mmol) was dissolved in 10 ml dichloromethane and 

cooled to -78°C. To this solution was added 50-60% 
MCPBA (173 mg, 0.5 mmol). The reaction was stirred at 
-78°C for 1.5 hours at which time the cooling bath was 
replaced with an ice bath and the reaction stirred at 

- - _ w~ ~ _ w.* ■ ' ^ ^ w*>i£s s_ t_ ^. luviixuuicu u y 

HPLC. The reaction was warmed to room temperature and 
washed with 1M NaHS0 3 solution (10 ml), saturated 
NaHC03 (10 mi] and brine. The solution was dried over 
Na2S04 and concentrated in vacuo . This residue was 

2 0 dissolved in ethyl acetate and chromatographed on 

silica, eluting with a gradient from l%-4% isopropanol 
in hexane yielding 2 -ethoxycarbony 1 - 3 - ( 4 - 
f luorophenyi) -4- ( 4 -methylsulphonylphenyl ) thiophene as 
a white solid. : H NKR (CDCI3) 5l.2p (t, 3h, J = 7.0 

25 Hz), 3.0 (s ( 3h), 4.22 (q, 2h, J = 7.0 Hz), 7.0 (m, 
2h), 7.11 (m, 2h), 7.23 [d, 2h, J = 8.4 Kz ) , 7.6 (s, 
IK J ,7.8 [d, 2h, J = 8.4 Hz) . 
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Example 6 




5 3- (4-Methylsulf onylphenyl) -4- (4- 

mathoxyphenyl ) tkiophene 

Step 1: Preparation of 2 - thioacety 1 -4 ; -met hcxy 
10 acetophenone^ 

Potassium thioacetate (2.28 g, 20 mmol) was 
added tc a solution cf 2 -bromo-4 ' -methoxy acetophenone 
(4.58 g, 20 mmol) in absolute ethanol (150 ml). The 

15 reaction was stirred at ambient temperature under 
nitrogen for 16 hours at which time the white 
precipitate that had formed was filtered and the 
ethanol removed at reduced pressure. The residue was 
dissolved in dichloromethane (250 mi) and washed with 

20 water (200 ml), brine (200 ml), dried over Na2S04 and 
the solvent removed at reduced pressure. The 
resulting residue was chromatographed on silica with a 
gradient from 10%-35% ethyl acetate in hexane tc yield 
3.4 g (76%) of 2 -thioacetyl -4 ' -methoxy acetophenone. 

25 1 H NMR (CDCI3) 52.36p (s, 3h) , 3.84 (s, 3h) , 4.33 (s, 
2h) , 6.9 (d, 2h, J = 9.2 Hz), 7.9 (d, 2h, J = 9.2 Hz). 

Stec 2: Preparation cf diketone 

3 2 2 - Thi os C6 ty 1 ~ 4 ' ~ me 1 1 icxy acetopi*enone s -* ** j 

mg, 2 mmol) and 2 - ch 1 oro-4 ' -methyl thioacetophencne 
(401 mg, 2 mmol) were dissolved in ethanol (20 ml). 
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To this solution was added NH4OH (20 M, 1 ml) and the 
reaction was stirred for 16 hours at ambient 
temperature. The ethanol was removed at reduced 
pressure, the residue was dissolved in ethyl acetate 
5 '53 mil rind w^sh^H u/"* i~n 1M wn an \ - - -5 w^-- 

ml) . The ethyl acetate was dried over Na2S04 and the 
solvent was removed at reduced pressure. The residue 
was chromatographed on silica eluting with 2C% ethyl 
acetate in hexane to yield the diJcetone (29C mg, 42%) . 
10 CI MS (M+H) : 347 . 

S^SP 3 : Preparation of QjoJ 

The diketone from Step 2 (173 mg) was 
15 dissolved m anhydrous THF (10 ml) and cooled to -7°C. 
To this solution was added TiC14 (255.1 2.3 mmol) 

and zinc powder (300 mg) . The reaction was stirred at 
ambient temperature for 3 hours at which time 10% aq 
K2CO3 (20 ml) and dichloromethane (20 ml) were added 
2C and the entire reaction poured through celite. The 
aqueous and organic layers were separated. The 
crganics were washed with water (20 ml), dried over 
Na2S04 and the solvent removed at reduced pressure. 
The residue was chromatographed on silica, eluting 
25 with a gradient from 10%-30% ethyl acetate in hexane 
to yield 75 mg (31%) of diol . CI MS (M+H) : 349. 



3D 



SteP 4 ; Preparation of 3- ( 4-methvl thioohenv ; ) - 

4- (4-methoxvnhe nvl ) thjopheng 



Diol from Step 3 (65 mg) and p- 
toiuenesulphonic acid (15 mc ■ were dissolved in 
toluene (10 ml) and heated to reflux under nitrogen 
fcr 1 hour. The solution was cooled and filtered and 
35 diethyl ether (50 ml) added. The organics were washed 
twice with saturated NaHC03 12 x 50 ml), once with 
brine (50 mi), dried over Na2S04 and the solvent 
removed at reduced pressure. The residual oil was 



WO 94/15932 



PCT/US94/00466 



1C 



50 

dissolved in a minimum amount of ethyl acetate and 
chromatographed on silica, eluting with 2% ethyl 
acetate in hexane to yield 3- (4-methylthiophenyl) -4- 
( 4-methoxyphenyl) thiophene (53 mg, 95%) . EI MS iMf K ; 
312 . 

Step 5; Preparation cf fa- 
me thvl sulphonyl phenyl ) -4- (4-mg thoxvphenv: ) 



3- (4-Methylthiophenyl) -4- (4- 
methoxyphenyl ) thiophene from Step 4 (36.5 mg, 0.12 
rrmol) was dissolved in dichloromethane (10 ml) . To 
this solution was added 3 -chloroperoxybenzoic acid 

15 (MCPBA) (88.7 mg of 50% MCP3A) and the reaction 

stirred under nitrogen for 6 hours. Cnce the reaction 
was complete, dichloromethane (25 ml) was added and 
the reaction washed with Na2S205 in water (1 g in 25 
ml), saturated NaHC03 (2 x 25 ml), brine (25 ml), 

2 0 dried over Na2S04 and the solvent removed at reduced 
pressure. The crude solid was purified by 
crystallization from dichloromethane and isooctane to 
yield 3- ( 4 -methyl suiphonylpheny 1 ) -4- (4- 
methoxyphenyl) thiophene (40 mg, 98%). CI MS (M-H) : 

25 344. 




3- (4-Methylsulfonylphenyl) -4- ( 4 -methoxyphenyl) - 
5 -bromo thiophene 
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3- (4-methylsulphonylphenyl ) -4- (4- 
methcxyphenyl) thicphene from Example 6 (9.3 mg) was 
dissolved in acetic acid (10 ml) and heated to 90 3 C at 
which time Br2 in acetic acid (1.0 M, 27 ul) was added 
5 i n Oac portion. Tne reaction was stirred fur 15 
minutes at which time the solvent was removed at 
reduced pressure. The residue was dissolved in a 
minimum of ethyl acetate and chromatographed on 
silica, eluting with 2.5% iscpropanol in hexane, 
10 yielding 3 - ( 4 -methylsulf onylphenyl ) -4 - ( 4 - 

methoxyphenyl ) -5-bromothiophene . CI MS (M+H) : 423/425. 



15 



23 



Example 8 




EtO. 



2-Ethoxycarbonyl-4- (4-f luorophenyl) -3- (4- 
metlianesulf onylphenyl) -thienyl-5-carboxylic acid 

1, Preparation of 1 - j 4 ' - thiomethvloher.y 1 ) - 

1- (trimethvlsiloxv) a cetonirrile . 



A 1L 3-necked round-bottomed flask equipped 
25 with magnetic stirrer, nitrogen inlet, reflux 

condenser, constant pressure addition funnel and 
thermometer was charged with 4 ' -methyl thiobenzaidehyde 
(33.5 ml, 0.252 mol) and 300 mi of dichlorcr.ethane . 
The addition funnel was charged with 
3 0 trimethylsilylcyanide (25.0 g, 0.252 moi) dissolved in 
100 ml dichloromethane . The stirrer was started and 
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solution was added from the addition funnel. As no 
exotherm was noted, zinc iodide (0.50 g, 0.0016 moll 
was added to the reaction. An exotherm of 
5 approximately 3°C was noted, and the addition of the 
trimethylsilylcyanide solution was continued over 
about 0.75 hour. During the addition, the exotherm 
produced warmed the reaction to reflux. The reaction 
was stirred for one hour, during which time it cooled 

10 to room temperature, and the mixture was poured into a 
separatory funnel charged with water (300 ml) . The 
layers were separated, and the water layer was 
extracted once with dichloromethane (200 ml) . The 
combined organic layers were washed with brine (200 

lb ml), dried over anhydrous MgS04 , tiltered, and 

concentrated m vacuo to yield a light orange oil 
{61.05 G, 96%), which crystallized upon standing, of 
1- (4 ' -thiomethylphenyl ) -1- ( t rime thy Is iloxy ) 
acetonitrile, 1 H NMR (CDCI3/3OO MHz) 87.42<m, 4H) , 

20 5.49(s, 1H), 2.53 (s, 3H) , 0.26 (s, 9H) . 

Step 2 t Preparation of 2 - U - thiom ethvlohenvl ) - 

2 -hydroxy -4 ' - f luoroacetophenone . 

25 An oven-dried, 1L four-necked round-bottomed 

flask equipped with mechanical stirrer, reflux 
condenser, nitrogen inlet, constant pressure addition 
funnel and thermometer was charged with magnesium 
turnings (3.31 g, 0.136 mol) and anhydrous THF (203 

30 ml). The addition funnel was charged with 4-bromo-l- 
f luorobenzene (15.1 ml, 0.13 6 mol) dissolved in 
anhydrous THF (ICC mi). Approximately 5 ml of the 4- 
bromc-l-f luorobenzene solution was added to the 
reaction flask, and an immediate exotherm of 2° C was 

3 5 observed. The remainirg 4 -b^omn- 1 - f luorobenzene 

solution was added over ca. 0.75 hour. During the 
addition, the exotherm produced warmed the reaction tc 
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reflux. Upon complete addition, the reaction was 
stirred without temperature control for ca . 0.75 hour 
then cooled to 11°C. The addition funnel was charged 
with 1- C 4-thiome thy 1 phenyl ) -1- ( trimethylsiloxy ) - 
5 acetophenone (61.05 G, 0.242 mol ) dissolved in 

anhydrous t etrahydrof uran (200 ml) . This solution was 
added over ca . 0.5 hour, while the reaction 
temperature was maintained lower than 18°C. During the 
addition, a thick brown oil precipitated, but was kept 

1C m suspension by mechanical stirring. The reaction was 
stirred without temperature control for one hour and 
quenched by addition of 3 N HC1 (300 ml) . After 
stirring for one hour, the solution was transferred to 
a separatory funnel and extracted with ethyl acetate 

lb {2 X 300 ml) . The combined organic solution was dried 
over anhydrous MgS04 , filtered, and concentrated in 
vacuo to yield a dark oil. The oil was dissolved in a 
minimum amount of boiling ethyl acetate, and isooctane 
was added until the solution turned cloudy. Upon 

20 cooling, tan crystals separated. The suspension was 

cooled to 0°C, held for 0.5 hour, filtered and washed 
with hexane to provide, after air-drying, 2 - ( 4 - 
t hi ome t hy 1 phony 1 ) -2 -hydroxy -4 ' - fluoresce tcphenone 
(16.6 g, 53%). 1 H NMR (CDC13/300 MHz) 57.93 (m, 2K; , 

25 7.20(m, 4H) , 7.06(m, 2H), 5.86(s, IK), 2.43(s, 3K) ; 
19 F NKR (CDCI3/282.2 MHz) -103.035(t, J=5.77 Hz). 

Step 3 . Preparation of 4-f luoro-4 / - 

thiomethvlber.zU . 

30 

A 500 ml three-necked round-bottomed flask 
equipped with reflux condenser, thermometer and 
provisions for magnetic stirring was charged with 2- 
( 4 - thiomethy 1 phenyl ) -2 -hydroxy- 4 ' - f luoroacet ophenone 

*; - f v-^-n C - ~) '1h C -r ^ .1 AQ r**r>r\ 1 ^ a ~ ^ 0 ^ 1 1 - r» T a - a * 

acetic acid. The solution was warmed to ca . 90°C, 
when Bi203 (10.16 g, 21.79 mmol ) was added. The 



WO 94/15932 



PCT/US94/00466 



54 

suspension was s:irred at reflux for 16 hours, cooled 
to room temperature. The insoluble inorganics were 
filtered onto a pad of Celite and washed with glacial 
acetic acid (50 ml). Water (700 ml) was added, and the 
5 resulting suspension was cooled to ca . 15°C, held for 
0.5 hour, filtered, washed with water and dried tc 
yield 4-f luoro-4 ' - thiomethylbenzil (11.98 g, 80%) as a 
dark yellow solid. 1 H NMR (CDCI3/3OO MHz) 56.01 
(m, 2H), 7.86(m, 2H) , 7.29(m, 2H), 7.i3(m, 2H) , 
10 2.53 (s, 3H) ) ; 19 F NMR ( CDC1 3 / 2 32.2 MHz -101.5 8 (m) . 

SCSP 4. Preparation of 4 -fluoro-4'- 



15 A 500 ml one-neck rcund-bcttom flask 

equipped for magnetic stirring was charged with 4- 
fluoro-4 ' -thiomethylbenzil from Step 3 (10.0 g, 35.46 
mmol) and dichloromethane (200 ml) and cooled to 0°C. 
m-Chloroperbenzoic acid (26.42 G, 50W%, 153.1 mmol) 

20 was added, and the suspension was stirred without 
temperature control for 16 hours. The reaction was 
poured into aqueous Na2S205 (5%, 200 ml), and the 
dichloromethane was evaporated in vacuo . The residue 
was dissolved in ethyl acetate (200 mi) and washed 

25 with 5% Na2S20s (2 X 200 ml) and saturated NaHCC3 (2 X 
200 ml) , dried over anhydrous MgS04, filtered and the 
solvent evaporated in vacuo to yield 4 - f luoro-4 ' - 
methylsulf onylbenzil (10.8 g, 96%) as a white solid. 
^H NMR (CDC13 /300 MHz) 58.10 (m, 6H) , 7.21(m, 2Hi , 

30 3.08(s, 3H)); 19 F NMR ( CDC 1 3 / 282.2 MHz -100 . 21 (m) . 

Step 5, Preparation cf 5-ethQxvcarbonvl -4- f4- 

f luorophenvl) -3- ( 4 -methanes ul fonvlphenvl I - 
ihienvl-2-carboxylic acid and 2 -ethoxvcarbonvl - 4 - 
3 5 (4-f luorophenvl^ -3- ( 4 - methar.esul fonvlphenvl ) - 

thienvl-5-carboxvlic acid. 
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A SCO ml three-neck round-bottom flask 
equipped with a reflux condenser, thermometer and 
provisions for magnetic stirring was charged with 4- 
f luoro-4 ' -methanesulf onylbenzil from Step 4 (2.5 g, 
5 S.16 mmcl) and diethyl thiodiglycolate (3.03 g, 14.69 
mmol) dissolved in tetrahydrof uran (200 ml). Sodium 
ethoxide in ethanol (9.4 ml; 21 w%, 22.9 mmolj was 
added, and the reaction was warmed to reflux. After 
1.5 hour, the reaction was cooled to room temperature 

10 and acidified with IN HC1 (100 ml) . The organic 

solvents were evaporated in vacuo , and the aqueous 
residue was extracted with diethyl ether (2 x 200 ml) . 
The combined organic solution was washed with 10% 
NH4OH solution (3 x 100 ml). The combined basic 

15 aqueous solution was then acidified with cone. KC1 to 
pH 2. The resulting suspension of oil in water was 
extracted with dichlorome thane (3 x 10 0 ml} . The 
combined organic solution was dried over anhydrous 
magnesium sulfate, filtered and concentrated in vacuo 

20 to an oil. Crystallization from hot ethanol/water 

yielded, upon drying, yielded 5-ethoxycarbony 1 -4 - ( 4 - 
f iuorophenyl ) -3- { 4-methanesul f onylphenyl ) -thienyl-2- 
carboxylic acid and 2-ethoxycarbonyl -4- (4- 
f Iuorophenyl) -3- ( 4-methanesul f onylphenyl ) -thienyl-5- 

25 carboxylic acid as a 50:50 mix of ester regioisomers 

(2.38 g, 65%) as a light tan solid !h NMR (CDCI3/ 300 
MHz) 5 7.73(m, 2H) , 7.21(m, 2H) , 6.93(m, 4H) 4.22(m, 
2H) 3.05(S, 3H) 1.22 (it., 3H) ; 19 F NMR (CDC13/2S2.2 MKzl 
-112.93 (m) , -113.22 (m) . Mass spectrum (M+H) : 449. 



30 
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5 4-(4-Fluorophenyl) -3 - ( 4 -me thane su If onylphenyl) - 

thienyl-2, 5-dicarboxylic acid 

The acidic mother liquor of Example 8, step 

c . *- ~ ^ «; ~ . . ^, . , ^ . — _ — i . . 

1C third of its original volume (180 ml). The resulting 
suspension was cooled to 0°C / held for thirty minutes, 
filtered and washed with 1 N HC1 to yield, upon 
drying, 4- ( 4 - f luorophenyl ) -3- (4- 

methanesulf onylphenyl ) thiophene-2 , 5-dicarboxylic acid 
15 (0.60 g; 17.5%) as a white solid. 1 H NMR (CDCI3 / 300 
MHz) 8 8.13(m, 2H) 8.04 (m, 2H) 7.64(m, 2H) , 7.47 (m, 

2H> . 




3 - ( 4 -Me thane su If onylphenyl ) -4 -phenyl -thiophene 

25 
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A 100 mL cne-neck round-bottom flask, 



equipped with provisions for magnetic stirring, was 
charged with aqueous ethanol (5mL) and 3- 
( thionethylphenyl ) -4 -phenyl -thiophene (9 mg , 0 . 032 
5 mmol;, prepared according to procedures similar to 
that exemplified in Example 1, with the substitution 
of the appropriate substituted benzil (4'- 
thiomethylbenzil ) in Step 3. Oxcne (59 mg, 0.096 mmol) 
was added, and the suspension was stirred at room 

10 temperature for 16 hours. Water (75 mL) was added, and 
the product precipitated. The suspension was cooled to 
0°C and held for one hour. The product was filtered, 
washed with water (5 mL) , and dried to yield 3- 
(methanesulf onyl phenyl } -4 -phenyl -thiophene (4.1 mg, 

13 41%) as a wh ite solid. - K NMR ( CDC 13/3 00 MK z, } u 



7.81(m, 2H) , 7.43 - 7.27(m, 7H) , 7.L6(m, 2H), 3.06(s, 
3K) . Mass spectrum (M+H) : 314. 



3- (4-Methanesulf onylphenyl) -4- ( 4-methylphenyl) - 

thiophene 

3 - ( 4-Methanesul f ony iphenyl ) -4- ' 4- 
r.ethyipheny 1 ) thiophene was prepared in a manner 
similar to that exemplified in Example 10, with the 
substitution of the appropriate substituted benzil 
3 0 ( 4 ' -thiomethyl-4-methyibenzii ) from Step 3. ~H NMR 
(CDC13/300 MHz) S7.81(m, 2H), 7.41 - 7.31(m, 4H) , 



Example 11 



20 
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7.06 (m, 4KJ , 3.C6(s, 3KJ , 2.35(s, 3H) . Mass spectrum 
(M+H) : 32 9 . 



Example 12 

5 




4- [4_ (4-Fluorophenyl) thi«n-3-yl] benzenesulf onamide 

10 To a solution of 3- ( 4-methylsulf onyl phenyl ) - 

4- (4-f luorophenyl) thiophene (0.33 2 g, 1.0 iranol) in THF 
(8 mL) at -70°C under nitrogen was added 1.6 M n-butyl 
lithium in hexane (0.66 mL, 1.05 mmol) slowly, via 
syringe, and the mixture stirred at -70°C for 20 

15 minutes and then at room temperature {25 C C) for 1 

hour. After cooling to -70°C, a 1.0 M solution of tri- 
n- butyl bcrane in TKF (1.15 mL, 1.15 mmcl) was added 
and the mixture allowed to warm slowly to 0°C for 1 
hour, warmed to room temperature for 2 hours, and 

20 finally stirred at reflux overnight (IS hours) . Afrer 
cooling to room temperature and stirring for 3 hours, 
water (0.8 ml) was added followed by sodium acetate 
(0.6 g) and hydroxy 1 amine -O- sulfonic acid (0.41 g) . 
After stirring at room temperature, overnight, the 

2 5 mixture was poured into 3 volumes of ethyl acetate, 

and the organic layer washed with water and brine and 
dried over MgS04 . After solvent removal, the white 
sclids (a mixture cf product and starting material, 
were separated via flash chromatography on s:.::a gei 

30 using a 15% ethyl acetate/85% toluene eiuant t: yield 
the benzenesuif onamide as a white solid (59 mg , mp 194 
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- 195-C) . Anal. Calc'd fcr C16K12NO2S2F: C, 57.64, 
3.63; X, 4.2C. round: C, 57.37 ; K, 3.69; N\ 3.99 

Example 13 



SO->Me 




3- (4-Fluorophenyl) -4- (methylsulf onylphenyl ) furan 

1 Q S t PC 1 : Prpn^r^Hnn nf 4 ~ 'met hv 1 1 h 1 ^ ) 

To a siirred solution of 4- 
(methylthio ) benzonitnle {50g, 340 mmol) in TKF (2 L) 

15 at -78°C, was added methyllithium (282 ml, 1.4 M in 

diethyl ether, 390 ircncl) over a period cf ten minutes. 
The solution was stirred at -78°C for one hour and 
then the dry ice bath was removed. After five hours, 
100 ml of water followed by 200 ml of 3N HC1 were 

2C added to the reaction mixture and it was stirred 

overnight. Concentration in vacuo gave a residue which 
was partitioned between ethyl acetate and water. The 
water layer was extracted with three portions of ethyl 
acetate and the combined ethyl acetate layers were 

25 dried (MgS04) . Concentration in vacuo gave 58 g of 

crude 4 - (methyl thic ; acetophenone as a yellow solid: -H 
MMR :CCCij) 5 2.52 Is, 3H). 2.57 fs, 3H), 7.25 id, ^ - 
3.7 Hz, 2H), 7.67 :d, £ - 8.7 Hz, 2H> . The sample 
was used without further purification. 

30 
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Step 3 ; Preparation cf 4 - (ms:hvl sul f or.v : ) 

acet oohenone . 



To a solution of the acetophenone prepared 
5 in Step 1 (11 . *7 3 g, ^1.1 mmc 1 } in dichlcromc thane ( c 0^ 
ml) at ambient temperature was added m- 
chloroperoxybenzoic acid (50%, 61.14 g, 177 mmel) in 
portions over 20 minutes. The reaction was stirred 
for two hours, quenched slowly with sodium meta- 

10 bisulfite, washed with three 100 ml portions cf 
saturated sodium bicarbonate, dried (MgS04), and 
concentrated in vacuo to give 11.91g (91%) of 4- 
(methylsulfonyl) acetophenone as an off-white solid: 
: H NMR ( CDC 1 3 ] 5 2.67 (s, 3H), 3. 0B (s, 3H), 8.06 (d, 

15 1-9 Hz, 2K) , 8.14 (d, J = 9 Hz, 2H) . 



St~P 3 ; Preparation of 2-fcromo-4 ' - 

(methvlsulfonvl) acetophenone . 



20 To a stirred solution of the acetophenone 

prepared in Step 2 (11.91 g, 60.5 mmol) in glacial 
acetic acid (133 ml) and hydrochloric acid (0.11 mi) 
at ambient temperature , was a deed a solution or 
bromine (8.22 g, 51.4 mmol) in glacial acetic acid 

2 5 ; 9.3 ml) over a period of three hours. The reaction 
mixture was diluted with water (500 ml) and extracted 
with chloroform.. The combined chloroform extracts 
were dried (MgS04) and concentrated in vacuo to give 
15.66 g of crude 2-bromo-4'- 

30 (methylsulf onyl ) acetophenone : NMR (CDCI3) S3. 10 

is, 3H) , 4.45 is, 2H) , 8.08 (c, J = 9 Hz, 2H), 6.17 
id, 2=9 Hz, 2H) . The sample was used without 
further purification . 
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Step 4: Preparation of 2 - ( 4 ' - 

methvlsulfonvlphenacvl > -4-f luorophervl acetate . 



The bromo acet ophenone prepared in Step 3 
5 ! ? . 9 g , 2 3.9 mmol) was added to a stirred solution cf 
4-f luorophenyl acetic acid {4.45 g, 28.9 mmol) in 
triethylamine (3.26 g, 31.8 mmol) and acetonitrile 
(275 ml) at ambient temperature and stirred for 30 
minutes. The reaction was concentrated in vacuo and 

1C one residue partitioned between ethyl acetate and 
water. The organic fraction was dried (MgS04) and 
concentrated in vacuo . The residue was purified by 
silica gel chromatography (40% ethyl acetate/hexane ) 
to give 6.87 g (68% yield) of 2-(4'- 

15 methylsulf onylphenacyl ) -4-f luorophenyl acetate as a 
colorless solid: 1 H NMR (CDCI3) 53.03 (s, 3H) , 3.79 
(s, 2H), 5.35 (s, 2H) , 7.06 (s, t, J = 9 Hz, 2H) , 7.32 
(q, al = 6, 9 Hz, 2H) , 8.06 (s, 4H) . 

2 0 Stec 5; Preparation of 3 - ( 4 - f luorophenyl) -4 - ( 4 - 

methvlsulfonvlphenvl) -2 f 5H) -furanone . 



The phenyiacecate prepared in Step 4 (4.10 
g, 11.7 mmol) was combined with triethylamine (6.52 

25 ml, 46.8 mmol), p-toluenesuif onic acid (4.89 g, 25. "7 
mmol), and 4A molecular sieves (12.0 g) in 
acetonitrile (117 ml) and heated to reflux for 15 
hours. The reaction was concentrated in vacuo and the 
residue partitioned between dichloromethane and water 

30 The dichloromethane fraction was dried (MgS04) and 
concentrated in vacuo . Recrystaii i zat ion from 
hexane/ethyi acetate (2:1) gave 3.65 g (94%; of 3-:4- 
f luorophenyl) -4 -( 4 -methylsulf onylphenyl ] -2 (5H) - 
furanone as a solid: mp 166-16~ 7 °C; ^ H MMR { CTC1 7 ] 5 

35 3.08 (s, 3H), 5.19 <s, 2HJ , 7.10 ( t , J = 9 Hz, 2H! , 
7.42 (q, J = 5, 9 Hz, 2Hj , 7.52 (d, J = 9 Hz, 2H) , 



WO 94/15932 



PCT/US94/00466 



62 

7.97 (d, = 9 Hz, 2H) ; HRMS . Calc'd for M+H : 
332.0519. Found 332.0501. Anal. Calc'd for 
C17H13FO4S: C, 61.44; K, 3.94; 0, 19.26. Found: C, 
61.11; H , 4,06; 0 , 19.32. 

5 

5;gP 6; Preparation of 3- (4-f luoropherr/l i -4- (4 - 

methvlsulfonvlphenvl) furan 

Under nitrogen, borane dimethyl sulfide 

10 complex (2M in toluene, 3.6 ml, 7.2 mmoles) was added 
with stirring to the furanone prepared in Step 5 (C.6 
g, 1.8 mmoles) in 10 ml of THF. After two hours, 
additional borane dimethyl sulfide complex (2M in 
toluene, 5.4 ml, 10.8 mmoles) was added. The reaction 

15 was stirred at ambient temperature for one hour and a: 
5°C for 62 hours. The reaction was concentrated in 
vacuo and the residue slowly mixed with 50 ml of ice 
water and extracted with three 25 ml portions of ethyl 
acetate. The combined organic fractions were washed 

20 with 25 ml brine, dried (MgS04), and concentrated in 
vacuo . Purification by silica gel chromatography (5% 
ethyl acetate/dichloromethane) gave 0.22 g (33%) cf a 
colorless solid. Recryst a Hi zation from ethyl 
acetate /hexane gave 3- (4-f luorophenyl ) -4- {4- 

25 methylsulfonyiphenyl) furan : mp 160-161°C; 1 H NMR 

(CDCI3) 6 3.07 (s, 3H) , 6.99-7.07 (m, 2H) , 7.13-7.21 

(m, 2H) , 7.37-7.42 (m, 3H) , 7.56 (d, J=1.8 Hz, 1H) , 
7.66 (d, Jsl.6 Hz, 1H) , 7.83-7.89 (m, 2H) ; 19 F NMR 
(CDCI3) 5-114.80 to -114.90 (m) ; MS m/e (M+H) 

30 317(73), (M+) 316(100); HRMS . Calc'd for M + H: 
316.0569. Found: 316.0571. Anal. Calc'd fcr 
C17K13FO3S: C, 64.55; H, 4.14; F, 6.01; S, 10;. 13. 
Found: C, 64.59; H, 4.02 ; F , 6.22; S, 1C.52. 
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Example 14 




5 3- (4-Methylsulf onylphenyl ) -4- (4-f luoropyridin-3 -yl ) 

thiophene 

Step 1= Preparation of 4- (4 methv ; r Mopherivl \ Z 2 Z 

brcmothioohene 

10 

4-Bromothioanisole (4.197g, 20.7 mmol . ) was 
dissolved in 50 ml of dry THF and cooled to ~73°C. N- 
butyllithium {2.5M, 9.1 ml, 22.77 mmol) was added via 
syringe and allowed to stir for 3 0 minutes. 1.0 M Zinc 

15 bromide in THF (24.0 ml) was added and the reaction 
warmed to room temperature. A solution of the 
dibrcmothiophene (1 eq . , 20.7 mmol, 5.0 g), 25 ml of 
THF, and tetrakis ( triphenylphosphine) palladium(O) 
(5%, 1 mmol.) was added via syringe to the zinc- 

20 thicanisole solution. The reaction was stirred at 
reflux overnight. The reaction mixture was 
concentrated, dissolved in ethyl acetate, washed with 
sat. ammonium chloride, followed by sat. brine, dried 
(MgS04), and reconcentrated to give 2 . 0 g of crude 

25 material. Purification by silica gel chromatography 
(Waters LC 20CC 1 with hexane gave 1.3 g (20%) of pure 
mcnosubs t ituted thiophene material. NMK ( CDCI3 ) : 5 
2.52(s, 3H), 7.22(d, j_ = 6 Hz, 1H) ( 7.30 (d, J>3 Hz, 2K-. 

- c Step 2; Preparation of 4 - (4 -ethvlthi onhenyi ; 

(4-f iuoroohenvl ) r.hinnhpnp . 



WO 94/15932 



PCT/US94/00466 



64 

The monosubstituted thiophene (1.0 g, 3.5 
mmcl) from Step 1 was dissolved in 15 ml of 
tetrahydrofuran and cooled to -78°C prior to addition 
of n-butyllithium (2.5 M, 1.1 eq, 3.9 mmol., 1.5 mi!. 
5 The reaction was stirred for 30 minutes at -78 C C, zinc 
bromide in tet rahydrc f uran {1.0 M, 1.2 eq, 4.2 mmol.) 
was added, and the solution was allowed to warm to 
23°C. A mixture of 2 -f luoro-5 -brcmo-pyridine (3 eq, 
10.5 mmcl, 1.85 g) , nickel ( +2 ) ( diphenylpalladium) 

10 chloride (0.5 eq, 100 mg) and tet rahydrof uran (20 ml) 
was added and the reaction and was stirred at reflux 
overnight. The solution was concentrated in vacuo . 
The residue was dissolved in ethyl acetate and washed 
with water , dried (MgS04) and reconcentrated . 

15 Purification by silica gel chromatography (waters, LC- 
2000) with hexane gave 330 mg (33%) of the desired 4- 
(4 methylthiophenyl) -3- (4-fluorophenyl) thiophene as an 
oil: NMR (CDCI3): S2.49(s, 3H) , 6.81{dd, J=2 Hz, J=8 
Hz, 1H), 7.08(d, J=8 Hz, 2H) , 7.16(d, J=8 Hz, 2H) , 

20 7.35(dd / i= 2 Hz, J=8 Hz, 2H) , 7 . 49 ( td, J>2 Hz, J=S 
Hz, 1H) , 8 .14 (d, J=l Hz, 1HJ . 



Step 3 ; Preparation of 4^14 

methvlsulfonvlphenvl ) -3- j 4 - f lucrophenvl ) 

25 thipphene, 



The 4- (4 methylthicphenyi ) -3 - (4- 
f luorophenyl ) thiophene (330 mg, 1.1 mmol . ) FROM STEP 
2 was dissolved in 9.0 mi of dichloromethane , to which 

30 meta-chloroperbenzoic acid (MCPBA ) (2 eq, 2.2 mmcl) 
was added m one portion. The- reaction was stirred 
for 20 minutes at 23°C and quenched with 500 mg of 
sodium met abisul f 1 te in 10 ml of water. The organic 
layer was diluted with dichloromethane and washed 

3 5 repeatedly with sat. sodium bicarbonate and sat. 
brine. The organic layer was dried (MgS04) and 
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concentrated in vacuo. Recrystali izat ion from ethyl 
acetate/hexane (1:2! gave 255 mg (73%) cf 4-(4 
methyisulf onylphenyl) -3- (4-f luorcphenyl ) thiophene: mp 
1Q0-]91°C (dec)); ICMR(CDC13) 53.09(s, 3H) , 6.84- 
5 6.9C(m, 1H) , 7.36(d, J>8 Hz, 2K) , 7.42(d, £=2 Hz, 1H) , 
7.45-7.53(m, 2H) , 7.88(d, J[=7 Hz, 2H), 3.10(bs, 1H; . 
Anal. Calc'd for C16H12NFC2S2 : C, 57.59; H.3.6G; N, 
4.20; F , 5.67. Found: C, 57.39 ; K,3.75; N, 3.9^ ; 
F, 5 .50 . 

10 

Example 15 




15 3 - (4-Methylsulf onylphenyl) -4- ( 2-methyl-4 -f luorophenyl ) 

thiophene 

Step 1; Preparation of 2-methvl-4- f luorcchenv l 

bQCQaic acid, 

20 

2 -Brcrrc- 5- fluorc toluene (52.9 mmol, 13 q) in 
400 ml of tetrahydrof uran was cooled to -78°C and n- 
butyllithium (2.5 M, 58.2 mmol) was added. The 
solution was stirred for 20 minutes, trimethoxy borane 

2 5 (3 eq, 0.16 mcl) was added, and the reaction was 

allowed to wan?, to room temperature overnight. Sodium 
hydroxide (60 ml of 1.25 M) was added and the reaction 
was stirred for 3C minutes. The tetrahydrof uran was 
removed in vacuo . The remaining aqueous layer was 

30 diluted and extracted with diethyl ether. The aqueous 
layer was adjusted to pH 3 with 2N HC1 and extracted 
with ethyl acetate, which was dried (MgSO^ and 
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concentrated m vacuo to give 6.57 g (81%) of a 
colorless solid: MS ! FAB ) m/e (rel. intensity) 
154 (48) , 13 6 (100) . 

5 Step 2: Preudidi.iun of 3 - j 4-rr:ethv iLlnouherivl ) -4 - 

( 2 -methvl -4- f luorophenyl ) thiophene . 

The mono-substituted thiophene from Example 
14 (1.8 mmol, 520 mg) was combined with the 2 -methyl - 

10 4-f luorophenyl boronic acid (2 eq, 3.6 mmol, 562 mg) 
in 8.0 ml of toluene, 4.3 ml of 2 M sodium carbonate, 
10 ml of ethanol and tetrakis ( triphenylphosphine ) - 
palladium(O) (1.0 g) and was stirred at reflux 
overnight . The reaction was concentrated in vacuo and 

15 the residue was partitioned between toluene and water. 
The toluene layer was dried (MgS04) and reconcentrated 
in vacuo . The residue was purified via silica 
chromatography (Waters, LC-2000) in S7% hexane/ethyl 
acetate to give 3 - (4 -methyl thiophenyl } -4- ( 2 -methyl -4- 

2C f luorophenyl ) thiophene (420 mg) as a semi-sclid. NMR 
:CDCl3) 5 1.90(s, 3H), 2.43(s, 3H) , 6.8-6.9{m, 2H) , 
7.05(q, jI=8 Hz, 4H) , 7.12-7.18(m / 2H) , 7.33(d, £=2 Hz, 
1H) . 

2 5 Steo 3: Preparation of 3- (4- 

methvlsulfonvlp henvl) -4- ( 2 -methvl -4 - f luo rophenyl ) 

thiophene, 

3 - ( 4 -methyl thiophenyl ) - 4 - ( 2 -methyl -4 - 
3C f luorophenyl ) thiophene (420 mg, 1.34 mmol) from Step 2 
was dissolved m 20 ml of dichloromethane and treated 
with meta-chioroperbenzoic acid [2 eq, 2.6S mmol:. 
The reaction was stirred at room temperature for 20 
minutes, diluted with dichloroinethane , qaei.cheu wit/:: 

3 5 sodium metabisul f ite (550 mg in 10 ml water) washed 
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with sat. sodium bicarbonate, dried (MgSO^) ani 
concentrated in vacuo . The residue was crystallized 
from ethyl acetate/hexane (1:2) to give 3-(4- 
ir.ethyisul f ony Ipheny 1 ) -4- ( 2 -methyl -4 - 
5 f luorcphenyl ) thiophene (200 rrvg) : rr.p 158-160°C; NMR 
(CDCI3): 6 1.8(s, 3H) , 3. lis, 3H), 6.82-6.92(m, 2H) , 
7.12-7.18(m, 1H) ( 7.22(d, £=2 Hz, 1H) , 7.3C(d, J=8 Hz, 
2H), 7.49(d, J=2 Hz, 1H, 7.77(6, J=8 Hz, 2K) ; MS (FAB) 
m/e (rel. intensity) 353(m+Li), (70), 347(40), 
10 220(35). Anal. Calc'd for C18K15FO2S2: C, 62.45, H, 
4.34, F , 5.46. Found: C, 62.14, H, 4.47, F, 5. 20. 

BIOLOGICAL EVALUATION 

15 

Rat Carrageenan Foot Pad Edema Test 

The carrageenan foot edema test was 
performed with materials, reagents and procedures 
20 essentially as described by Winter, et al . , ( Proc . 

Soc. Exp. Biol. Med. . 111 . 544 (1962)). Male Sprague- 
Dawley rats were selected in each group so that the 
average body weight was as close as possible. Rats 
were fasted with free access to water for ever sixteen 

2 5 hours prior to the test. The rats were dosed orally 

(1 mL) with compounds suspended in vehicle containing 
0.5% methyl cellulose and .025% surfactant, or with 
vehicle alone. One hour later a subplantar injection 
of 0.1 mL of 1% solution of carrageenan/sterile 0.9% 
30 saline was administered and the volume of the injected 
foot was measured with a displacement piethysmcmet er 
connected to a pressure transducer with a digital 
indicator. Three hours after the injection of the 
carrageenan, the volume of the foot was again 

3 5 measured. The average foot swelling in a group of 

drug-treated animals was compared with that of a group 
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of placebo-treated animals and the percentage 
inhibition of edema was determined (Otterness and 
Bliven, Laboratory Models for Te sting nsatds . in Non- 
steroidal Anti-InClar^atorv Drugs, (j. Lombardinc, ed. 

5 1935) ) . Results are shown in Table I. 
Rat Carrageenan-induced Analgesia Test 

The analgesia test using rat carrageenan was 

1C performed with materials, reagents and procedures 

essentially as described by Hargreaves, et al . , ( Pain , 
22, 77 (1988)). Male Sprague-Dawley rats were treated 
as previously described for the Carrageenan Foot Pad 
Edema test. Three hours after the injection of the 

15 carrageenan, the rats were placed in a special 

plexiglass container with a transparent floor having a 
high intensity lamp as a radiant heat source, 
positionable under the floor. After an initial twenty 
minute period, thermal stimulation was begun on either 

20 the injected foot or on the contralateral uninjected 
foot. A photoelectric cell turned off the lamp and 
timer when light was interrupted by paw withdrawal. 
The t ime until the rat withdraws its foot was then 
measured. The withdrawal latency in seconds was 

25 determined for the control and drug-treated groups, 
and percent inhibition of the hyperalgesic foot 
withdrawal determined. Results are shown in Table I. 



WO 94/15932 



PCT/US94/00466 



6? 

TABLE I. 



RAT PAW EDEMA ANALGESIA 

% Iiihibl cion \ Inhibition 

5 3 ICmg'kg be wgjgfr- £ 2 0i?,G/k3 bodv weigh t: 

Examples 

1 8 

2 3 0 0* 
1C 4 22 

14 30 23 

15 20 

15 Evaluation of CCX-I and COX-II activity in vitro 

a. Preparation of recombinant COX baculoviruse s 



A 2.0 !<b fragment containing the coding 

2Z region of either human or murine CCX-I :r human or 
murine CCX-I I was cloned into a BamHl site of the 
bacuicvirus transfer vector p VL 13 9 3 to generate the 
nacuiovirus transfer vector. Recombinant baculoviruses 
were isolated by trans feet tng 4ug of baculovirus 

2 5 transfer vector DNA into SF9 cells (2X10e8) along with 
200 ng of linearized bacuicvirus plasmid DNA by the 
calcium phosphate method. Recombinant viruses were 
purified by three rounds of plague purification and 
high titer (10E" - 10Z3 pf u/ml ■ stocks of virus were 

2" prepared, rcr large scale production, Sr? insert ceils 
v;ere infected m IC liter fermenttrs (Eioprocess 
group' 5 x l* D /mi: with the recombinant bac-icurua 

s:ock such that the multiplicity of infection was C.i. 
After ^2 hours the cells were cent ri f uged and the ceil 

35 pellet homogenized in Tris/ Sucrose (50 rrM : 2 5%, pH 
3.0) containing 1% CHAPS. The homogenate was 
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centrifuged at 10,000xG for 3 0 minutes, and the 
resultant supernatant was stored at -80°C before being 
assayed for CCX activity. 

5 b. Assay for COX I and COX II activity: 

COX activity was assayed as PGE2 formed/jag 
protein/time using an ELISA to detect the 
prostaglandin released. CHAPS-solubilized insect cell 

10 membranes containing the appropriate COX enzyme were 
incubated in a potassium phosphate buffer (50 mM, pH 
8.0) containing epinephrine, phenol, and heme with the 
addition of arachidonic acid (10 . Compounds were 
pre-incubated with the enzyme for 10-20 minutes prior 

15 to the addition of arachidonic acid. Any reaction 
between the arachidonic acid and the enzyme was 
stopped after ten minutes at 37°C/room temperature by 
transferring 40 Jil of reaction mix into 160 Jll ELISA 
buffer and 2 5 indomethacin . The PGE2 formed was 

20 measured by standard ELISA technology (Cayman 
Chemical). Results are shown in Table II. 

TABLE II. 



2 5 Murine COX I Murine COX II 
IP£0_ l-LM IDRn |1 M 

Examples 

1 >100* <.l 

2 3.5 < .1 

30 3 1C0 1.5 

4 .3 .8 

5 >3 < . 1 

6 < . 3 < . 1 



WO 94/15932 



PCT/US94/00466 



71 

TABLE II . (cont . ) 



Murin* COX I Murine COX II 

50_ UM IP SO _ UM 



Examples 



7 


<.l 


<.l 


8 


>100 


5.5 


9 


>100 


4.7 


10 


>10 


<.l 


11 


>100 


<.l 


13 


>100* 


1.9 


14 


>10 


.2 


15 


8.5 


<.l 



'human COX I and COX II enzymes 



Whole Blood Assay for Thromboxane 32 activity: 

2 j Thromboxane B2 ( TXB2 ) activity was assayed 

using an ELISA to detect the TXB2 released. Various 
concentrations 01 compounds and stancards were 
prepared by a set of serial dilutions {1:3} in a 
microtiter plate with ethanol . In U-bct torn microtiter 

25 plates, 50 ul whole blood (green top heparin), 15" jil 
RPMI media [JRH Biosciences) and 5 |il compound 
solution were mixed and preincubated at 37°c for 
fifteen minutes prior to the addition 4 jig of the 
calcium ioncphore A23187. Any reaction between the 

2 0 compounds and the cells was stepped after ten minutes 
at 2 n °Z by centri f ugmg the cells at 2C00 rpm for ter. 
minutes at 4°C and transferring 20 |ll of the 
supernatant into 18 0 (ll ELISA en zvme immune assay 
buffer. The TXB2 formed was measured by standard ELISA 

35 technology (Cayman Chemical) . To washed and pre-coated 
(goat anti-rabbit IgG H&L ) microliter plates, was 
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added 40 |il enzyme immune assay buffer, 10 |il diluted 
supernatants, 5C [il TXB 2 tracer and 50 \il TXB 2 
antisera. After covered overnight mcobaticn at room 
temperature, 2CC (il Ellman reagent was added and 
5 incubated. The absorbance was read at 405 nm with a 
65C nm reference. Results are shown in Table III. 



TABLE III. 



10 Thromboxane B2 

Examples 





1 


21 






A 

. ** 


15 


4 


<.l 




7 


<.l 




10 


7 




11 


7 




14 


27 


2 0 


15 


28 



The antiinflammatory agents of this 
invention can be administered to treat inflammation by 

2 5 any means that produces contact of the active agent 
with the agent's site of action in the body of a 
mammal, preferably human. These agents can be 
administered by any conventional means available for 
use in conjunction with pharmaceuticals, either as 

3 C individual therapeutic agents or m a combination of 
therapeutic agents. The agents can be administered 
alone, but are generally administered with a 
pharmaceutical carrier select on the basis of the 
chosen route of administration, preferably oral, and 

35 standard pharmaceutical practice. 
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The amount of therapeutically active 
compound that is administered and the dosage regimen 
for treating a disease condition with the compounds 
and/or compositions of this invention depends on a 
5 variety of factors, including the age, weight, sex and 
medical condition of the subject, the severity of the 
disease, the route and frequency of administration, 
and the particular compound employed, and thus may 
vary widely. The pharmaceutical compositions may 

10 contain active ingredient in the range of about 0 . 1 to 
2000 mg, preferably in the range of about 0.5 to 500 
mg and most preferably between about 1 and 100 mg . A 
daily dose of about C.01 to 100 mg/kg body weight, 
preferably between about C.l and about SO mg/kg body 

15 weight and most preferably from about 1 to 2 0 mg/kg 

body weight, may be appropriate. The daily dose can be 
administered in one to four doses per day. 

The compounds of the present invention may 

2 0 be administered orally, parenterally , by inhalation 

spray, rectaily, or topically in dosage unit 
formulations containing conventional nontoxic 
pharmaceutical]^ acceptable carriers, adjuvants, and 
vehicles as desired. Topical administration may also 
25 involve the use of transdermal administration such as 
transdermal patches or iontophoresis devices. The 
term parenteral as used herein includes subcutaneous 
injections , intravenous , intramuscular , mtrasternal 
injection, or infusion techniques. 

3 2 

In: ectafcle preparations, for example, 
sterile injectable aqueous or oleaginous suspensions 
may be formulated according to the knew, art using 
suitable dispersing or setting agents and suspending 
3 5 agents. The sterile injectable preparation may also 
be a sterile injectable solution or suspension in a 
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nontoxic parenteral ly acceptable diluent or solvent, 
for example, as a solution in 1 , 3 -butanediol . Among 
the acceptable vehicles and solvents that may be 
employed are water, Ringer's solution, and isotonic 
5 sodium chloride solution. In addition, sterile, fixed 
oils are conventionally employed as a solvent or 
suspending medium. For this purpose any bland fixed 
oil may be employed including synthetic mono- or 
digiycerides . In addition, fatty acids such as oleic 
10 acid find use in the preparation of injectables. 

Solid dosage forms for oral administration 
may include capsules, tablets, pills, powders, and 
granules. In such solid dosage forms, the active 

15 compound may be admixed with at least one inert 
diluent such as lactose, sucrose, starch powder, 
cellulose esters of alkanoic acids, cellulose alkyl 
esters, talc, stearic acid, magnesium oxide, sodium 
and calcium salts of phosphoric and sulfuric acids, 

20 gelatin, acacia gum, sodium alginate, 

polyvinylpyrrolidone, and/or polyvinyl alcohol, and 
then tablet ed or encapsulated for convenient 
administration. Such capsules or tablets may contain a 
controlled-release formulation as may be provided in a 

25 dispersion of active compound in hydroxypropylmethy 1 
cellulose. Such dosage forms may also comprise, as in 
normal practice, additicnal substances other than 
inert diluents, e.g., lubricating agents such as 
magnesium stearate. In the case of capsules, tablets, 

3 0 and pills, the dosage fcrm.s may also comprise 

buffering agents. Tablets and pills can additionally 
be prepared with enteric coatings. 



35 



Liquid dosage forms for oral administration 
may include pharmaceutical ly acceptable emulsions, 
solutions, suspensions, syrups, and elixirs containing 
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inert diluents commonly used in the art, such as 
water. Such ccmposi tions may also comprise adjuvants, 
such as wetting agents, emulsifying and suspending 
agents, and sweetening , flavoring, and perfuming 
5 agents. Pharmaceutical^ acceptable carriers encompass 
all the foregoing and the like. 

While the compounds of the invention can be 
administered as the sole active pharmaceutical agent, 

10 they can also be used in combination with one or mere 
immunomodulators , antiviral agents or ether 
antimf ective agents. For example, the compounds cf 
the invention can be administered in combination with 
antihistamines or with other such agents known 

15 heretofore to be effective in combination with 

antiinflammatory agents. When administered as a 
combination, the therapeutic agents can be formulated 
as separate compositions which are given at the same 
time or different times, or the therapeutic agents can 

20 be given as a single composition. 

For oral administration, the pharmaceutical 
composition may be in the form of, for example, a 
tablet, capsule, suspension or liquid. The 

25 pharmaceutical composition is preferably made in the 
form of a dosage unit containing a particular amount 
of the active ingredient. Examples cf such dosage 
units are tablets or capsules. The active ingredient 
may also be administered by infection as a composition 

2C wherein, for example, saline, dextrose or water may 
used as a suitable carrier. 

Ailh^uyl'; Lhib invention hds been described 
with resoect to specific embodiments, the details of 
35 these embodiments are not to be construed as 
1 imitations . 
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What: is claimed is: 

1. A compound of Formula I 



R : R- 



Y X 



wherein Y is selected from S, 0, and NpA ; 

wherein R- is selected from hydrido and Ci-Ce alkyl; 

wherein X is one or more substituents selected from 

10 a) hydrido, halo, cyano, nitro, hydroxy, 

acyl, lower alkyl substituted at a subst itutable 
position with a substituent selected from halo, 
hydroxy 1, amino, acylamino, lower alky lamino , 
lower alkyl ( acyl ) amino , acyl, aryl optionally 

15 substituted with hydroxyl, a heterocyclic group, 

hydroxy imino and lower alkoxyimino, lower aikenyl 
optionally substituted at a subs titutable 
position with cyano, amino optionally substituted 
at a substitutable position with a radical 

20 selected from acyl and lower alkylsulf onyl , 

suifo, sulf amcyi optionally substituted with a 
substituent selected from the group consisting of 
lower alkyl, halo ( lower ) alkyl , aryl, hydroxy!, 
lower alkylamino ( lower ) alkyl , a heterocyclic 

25 group and (esterified carbcxy ) lower alkyl, N- 

containing het erocyclicsul f onyl , a heterocyclic 
group optionally substituted at a substitutable 
position with a substituent selected from the 
group consisting of hydroxyl, oxc , amino and 

3? lower alkylamino, provided that when Y is O or 

then X cannot be hydroxy a Iky 1 , 
hi S'OlnF 5 , wherein ? 5 is C:-C-5 alkyl 
optionally substituted at a substitutable 
position with fluoro, and n is 0, 1 or 2 , 
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c) C(R 6 ) (OR 8 ) (R 7 ) wherein R^ and R 7 
independently are selected from CF3 , C?2K ( CFC1 2 , 
CF2CI, CC1FH, CCI2 F , CF3CF2 and C1-C2 alkyl , and 
wherein R 8 is selected from hydrido, Z\ -C4 alkyl, 

5 (C1-C3 alkyl)C(O) and CC2R 5 ' wherein R 9 is C1-C4 

alkyl, 

d) C(0)ZR 4 , wherein Z is 0, N, or S, and R4 
is selected from hydride C1-C5 alkyl and aryi, 
and when Z is N then R 4 is independently taken 

10 twice, 

e) C (R 9 ) (NHR 11 ) (R 13 ) , wherein R 9 and R 10 are 
independently selected from CF3 , CF2H, CFCI2 , 
CF2C1, CC1FH and CCI2H , and R 11 is selected from 
hydrido and C1-C3 alkyl, and 

15 f) Si (R 12 ) (R 13 ) (R 14 ) , wherein R 12 , R 1 ^ and 

r1* are independently selected from hydrido, Ci- 
C2 alko;-v, C1-C7 optionally substituted at a 
substitutable position with a radical selected 
from halo, C2-C7 alkenyl, phenyl and benzyl, 

2 0 provided that the sum of the number of carbon 

atoms in R 12 , R 13 and R 14 must be at least 1 and 
not greater than 9, and further provided that no 
more than 2 of R— , R~- and R- 4 are alkox-y; and 
wherein and R- are independently selected from 

25 g; aryi or heteroaryl, wherein the aryi or 

heteroaryl radical is optionally substituted at a 
substitutable position with a radical selected 
from halo, lower alkyl, lower alkoxy , lower 
alkylthio, lower alkylsulf inyl , lower 

30 alkylsulf onyl ( nitro, amide, amino, lower 

alkyl amino, sulfamyl and lower 
a 1 ky 1 s u 1 f o ny 1 ami no , 

hi para -phenyl ene-Q wherein Q is I1-C2 a 1 ky 1 
or MR*^?.*^ ( wherein R-^ and P.^ are independent lv 

35 C1-C2 alkyl, 
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i) p-Ql (m-Q 2 ) phenylene , wherein Q 1 is 
selected from hydride, fluoro, chloro, fcromo, 
nitro, C1-C2 alkyl, C1-C2 alkoxy, di(Ci-C2 
alkyl) amino and S(0) n R 17 , wherein R 17 is CH3 or 
5 C 2 H 5 ; and wherein Q 2 is selected from hydride, 

fluoro and chloro, and n is 0, 1 or 2 ; provided 
that both Q 1 and Q 2 cannot both be hydrido at the 
same time, and 

j) phenylene-W wherein W is alkylamino; 

1C provided that 

R 2 and cannot both be phenyl; further 
provided that when Y 13 S , then R 2 and R 3 cannot 
both be 3 , 5-dihalophenyl ; further provided that 
if X is hydrido, then R 2 and R^ are not both p- 

15 methoxypheiiy 1 , y c hi o r opheny 1 , p -methyl phenyl , p - 

brcmophenyl, or 2-naphthyl; further provided that 
if X is hydrido, nitre, bromo, C02-alkyl, benzoyl 
or CO2H, then R 2 and R^ are not both p- 
methoxyphenyl ; and further provided that when Y 

20 is NR 1 and R 2 and R- are independently aryl 

optionally substituted at a subst itutable 
position with C1-C4 alkyl, halo, nitro or C1-C4 
alkoxy, then X cannot be hydrido, -CO2H cr -CO2- 
aikyl of from one to four carbons; or a 

25 pharmaceutically-acceptable salt thereof. 



2 . A compound of Claim 1 wherein R 2 and 
are independently pyridyl or para-phenylene-Q, wherein 
Q is selected from C1-C2 alkyl, or NR 15 R 16 ; wherein 
30 R 15 and R~ 6 are independently C1-C2 alkyl; or a 

pharmaccut ica 1 ly-acceptabie salt thereof. 

3. A compound of Claim 1 wherein X is 
S(C) n R 5 , wherein R 5 is C1-C6 alkyl optionally 
35 substituted at a subs t itutable position with fluorc, 
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and n is 0, 1 or 2 ; cr a pharmaceut ical ly-acceptable 
salt thereof. 



4. A compound of Claim 1 wherein R 2 and 
5 are independently pyridyl cr p-Q 1 ( m-Q 2 ) pheny 1 ene , 

wherein Q 1 is selected from hydride fluoro, ehloro, 
bromc, N02 . C1-C2 alkyl, C1-C2 alkoxy, di(Ci-C2 
alkyl} amino and S(0) n R 17 , wherein R 17 is CH3 or C2H5; 
and wherein Q 2 is selected from hydrido, flucro and 
1j chloro, and n is 0, 1 or 2; provided that both Q 1 and 
Q 2 cannot both be hydride at the same time; cr a 
pharmaceutically-acceptable salt thereof. 



5. A compound of Claim 1 wherein X is 
15 C(R 6 ) (OR s ) (R 7 } wherein R 6 and R 7 independently are 

selected f rem CF3 , CF2K, CFCI2, CF2CI , CClFH, CCI2F, 
CF3CF2 and C1-C2 alkyl; wherein R 8 is selected from 
hydrido, 0-C4 alkyl, (C1-C3 alkyl)C(O) and CO2R 9 ; and 
wherein R 9 13 C1-C4 alkyl; or a pharmaceut ical ly- 
20 acceptable salt thereof. 

6. A compound of Claim 1 wherein X is 
C <R 9 } (NKR : 1 ) (R 10 ; , wherein R 5 and R :o are 
independently selected from CF3 , CF2H, CFCI2 , CF2C1, 

25 CC1FH and CC12K, and R" is selected from hydrido and 
C1-C3 alkyl; or a pharmaceutically-acceptable salt 
thereof . 

7. A compound of Claim 1 wherein R 2 and R- 
3 0 are independently selected from aryi and heteroaryl , 

wherein the aryl or heteroaryl radical is optionally 
substituted at a substitutable position with hale, 
lower alkyl, lower alkcxy, lower aikylthic, lower 
alkyl sul f ir.v 1 lower alk"l sul f cr.vl ni^^c am^^c 
3 5 lower alkylammo, sulfamyl and lower 
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alkylsulf onylarr.ino ; or a pharmaceuticaily-acceptable 
salt thereof. 

8. A compound of Claim 1 wherein X is 
5 Si (R 12 ) (R 13 ) (R 14 ) , wherein R 12 , R 13 and R 14 are 

independently selected from hydrido, C1-C2 alkoxy, Ci- 
C7 optionally substituted at a substitutable position 
witn a radical selected from halo, C2-C7 alkenyi, 
phenyl and benzyl, provided that the sum of the number 
10 of carbon atoms in R 12 , R 13 and R 14 must be at least 1 
and not greater than 9, and further provided thai no 
more than 2 of R 12 , R 13 and R 14 are alkoxy; or a 
pharmaceutically-acceptable salt thereof. 

15 9. Compound of Claim 1 wherein X is one or 

two substituents selected from hydride halo, cyano , 
nitro, hydroxyl, acyl , lower alkyl substituted at a 
subst itutable position with a substituent selected 
from halo, hydroxyl, amino, acyl ami no, lower 

2 0 alkylamino, lower alkyl ( acyl ) amino , acyl, aryl 

optionally substituted with hydroxyl, a heterocyclic 
group, hydrcxyimino and lower alkoxyimino, lower 
alkenyi optionally substituted at a subst 1 tutable 
position with cyano, amino optionally substituted at a 

25 substitutable position with a radical selected from 
acyl and lower alkylsul f ony 1 , sulfo, sulfamoyl 
optionally substituted with a substituent selected 
from the group consisting of lower alkyl, 
halo (lower) alkyl, aryl, hydroxy!, lower 

2C alkylamino (lower) alkyl, a heterocyclic group and 
(esterified carboxy ) lower alkyl, N-containmg 
heterocyclicsuif onyl , a heterocyclic group optionally 
substituted at a substitutable position with a 
substituent selected from the group consisting of 

3 5 hydroxyl, oxo , amino and lower alkylamino; and wherein 

R 2 and R 3 are independently selected from aryl and 
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heteroaryl, wherein the aryl or heteroaryl radical is 
optionally substituted at a subs t itutable position 
with a radical selected from halo, lower alkyl, lower 
a ikcxy , lower alkyl thio, lower alkylsulf inyl , lower 
5 alkylsulf onyl , nitro, amino, amide, lower alkyl amino, 
sulfamyl and lower alkylsulf onylamino ; or a 
pharmaceutically-acceptable salt thereof . 

1C . Compound of Claim 9 wherein Y is S or 
10 C; wherein X is one or two substituents selected from 
hydrido, halo, cyano , nitro, hydroxyl, carboxy, lower 
alkoxycarbonyl , lower alkyl substituted at a 
substitutable position with a substituent selected 
from halo, hydroxyl, amino, acylamino, lower 
15 alkyiammo, .ower ai-cyi ( acy i ) amino , lower 

alkoxycarbonyl, carboxy, a heterocyclic group, 
hydroxyimino and lower alkoxyimino, lower alkenyl 
optionally substituted at a substitutable position 
with cyano, amino optionally substituted at a 
2 0 substitutable position with a radical selected frorr. 
acyl and lower alkylsulf onyl , sulfo, sulfamoyl 
optionally substituted with a substituent selected 
from the group consisting of lower alkyl, 
halo ( lower ) alkyl , aryl, hydroxyl, lower 

2 5 alky lamino ( lower ; alkyl , a heterocyclic group and 

(alkoxycarbonyl ) icwer alkyl, N-contaming 
heterocyclicsulf onyl , a heterocyclic group optionally 
substituted at a substitutable position with a 
substituent selected from the group consisting of 

3 3 hydroxyl, oxo , amino and lower alkylamino; and wherein 

and are independently selected from aryl and 
heteroaryl, wherein the aryl cr heteroaryl radical is 
optionally substituted at a substitutable position 
with ?. rad:ral selected from halo, lower alkyl. Icwer 
35 alkoxy, lower alkylthio, lower alkylsul f iny 1 , lower 
alkylsulf onyl , nitro, amino, amide, lower alkylamino, 
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sulfamyl and lower alkyisul f onylamino ; or a 
phannaceutically-accepcable salt thereof . 

11. A compound of Claim ID wherein X is one 

5 or two substituents selected from hydride, fiuoro, 

chloro, bromo and iodo; or a pharmaceut lcally- 
acceptabie salt thereof. 



10 



12. A compound of Formula II 



ii 



wherein Y is selected from 0, S and NR* ; 
wherein is selected from hydride and lower 
15 alkyl; 

wherein and X 2 are independently selected from 
hydrido, halo, lower alkoxycarbony 1 and carboxyl; 

wherein R^ is selected from aryi and net eroary 1 ; 
wherein is optionally substituted at a 
2C subst ltutable position with a radical selected from 
halo, lower alkoxy and lower alkyl; and 

wherein R^O is selected from amino and lower 
alkyl; 

or a pharmaceutically-acceptable salt thereof. 



25 



Compound of Claim 12 wherein Y C :r 



wherein P. 4 - is selected from phenyl, naphthyl, 
u : _ u . • ^ . ^ , , - . , . .v, ^ >- ~> ; ^ ^ 2 r- — , - 1 , , 

3C substituted at a subst itutable position with a radical 
selected from halo, lower alkoxy and lower alkyl; and 
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wherein R 30 is selected from arr.ino and C1-C3 
alkyl ; 

or a pharmaceutically-acceptable salt thereof. 

5 14. Compound of Claim ±J> wherein X 1 and X 2 

are independently selected from hydrido, fluorc, 
chloro, bromc, iodo, methoxycarbcnyl , ethoxycarbony 1 
and carboxyl; 

wherein R 2 is phenyl or pyridyl ; wherein R 2 is 
13 optionally substituted at a subst itutable position 
with a radical selected from fluoro, chloro, bromo, 
iodo, methoxy, ethoxy, methyl and ethyl; and 

wherein R 5C is amine or methyl; 

or a pharmaceutically-acceptable salt thereof. 

15 

15. Compound of Claim 14 selected from 
compounds and their pharmaceutically-acceptable salts, 
of the group consisting of 

4- (4-methyisulf onylphenyl ) -3- { 4-f luorophenyl ) 

2 0 thiophene; 

4- ( 4-methylsulf onylphenyl ) -3- { 4 - f luorophenyl ) -2 , 5- 

dibrcmothicphene ; 
4- ( 4-methylsulf onylphenyl ) -3- C 4-f luorophenyl ) -2- 

bromothiophene ; 
25 ethyl [3- ( 4-methyisulf onylphenyl ) -4- ( 4 -f luorophenyl J 

thien-2 -yl ] carbcxylate ; 

2 - ethoxycarbony 1-4- ( 4-f luorophenyl ) -3 - ( 4- 

methylsulf onylphenyl ) thienyl -5 -carboxyl ic acid; 
4- {4-f luorophenyl ) -3- ( 4-methylsul f onylphenyl ) 

3 0 thienyl -2 , 5-dicarbcxylic acid; 

4 - ( 4 --ethyl su If onylphenyl ) - 3 - ( 4 - me t ho xy phenyl ) 
thiophene ; 

4- ( 4 -methyl suif onylphenyl ; -3- ( 4-methcxyphenyl ) - 
2 -bromcthiophene ; 
35 3 - (4-methylsulf onylphenyl ) -4 -phenyl - thiophene ; 

3- (4-methyisulf onylphenyl) -4- ( 4 -methylphenyl ) 
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thiophene ; 

3- C 4-methylsulf onylphenyl ) -4- ( 2 -methyl -4- 

f luorophenyl ) thiophene ; 

2- f luoro-5- [3 - ( 4-methylsulf onylphenyl ) 
5 thien-4 -yl ] pyridine ; 

4- [4- ( 4- f luorophenyl) thien-3 -yl ] benzenesul f onamide ; 
4 - ; 3 - ( 4 -f luorophenyl) -2 , 5 -dibromo- thien-4 - 

yl ] benzenesulf onamide ; 
4 - [ 3 - ( 4-f luorophenyl ) -2 -bromo- thien-4 -yl ] 
10 benzenesul f onamide ; and 

3- (4-f luorophenyl) -4- (methylsulf onylphenyl ) fur an. 

16. A pharmaceutical composition comprising 
a therapeutically-ef f ect ive amount of an 

15 antiinflammatory compound, said compound beiecced from 
a compound of Claim 1; or a pharmaceut ically- 
acceptable salt thereof. 

17. A pharmaceutical composition comprising 
2C a therapeutically-ef fective amount of an 

antiinflammatory compound, said compound selected from 
a compound of Claim 12; or a pharmaceut ically- 
acceptable salt thereof. 

25 18. A pharmaceutical composition comprising 

a therapeutically-ef feet ive amount of an 
antiinflammatory compound, said compound selected from 
a compound of Claim 13; or a pharmaceut lcaliy- 
acceptable salt thereof. 

30 

19. A pharmaceutical composition comprising 
a therapeutical ly-ef fective amount of an 
ant i inf lammat cry compound, said compound selected frorr. 
a compound of Claim 14; or a pharmaceut icai ly- 
35 acceptable salt thereof. 
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20. A pharmaceutical composition comprising 
a therapeut ically-ef f ective amount of an 
antiinflammatory compound, said compound selected from 
a compound of Claim 15; or a pharmaceuti cally- 
5 acceptable salt thereof. 



21. The composition of Claim 20 wherein the 
compound is 4* [4- ( 4 - f luorophenyl ) thien-3- 
yl]benzenesulf onamide; or a pharmaceut ically- 

10 acceptable salt thereof. 

22. The composition of Claim 20 wherein the 
compound is 4- [3- (4-f luorophenyl ) -2 -brcmo- thien-4 - 

yl ] benzenesulf onamide; or a pharmaceutically- 
15 acceptable salt thereof. 



23. A method of treating inflammation or an 
inflammation-associated disorder, said method 
comprising administering to a subject having such 

20 inflammation or an inflammation-associated disorder, a 
therapeutically-ef f ective amount of a compound of 
Claim 1. 

24. A method of treating inflammation or an 
25 inflammation-associated disorder, said method 

comprising administering to a subject having such 
inflammation or an inflammation-associated disorder, a 
therapeutically-ef f ective amount of a compound of 
Claim 12 . 

30 

25. A method of treating inflammation or an 
i n f 1 amma tic n -associated disorder, said method 
comprising administering to a subject having such 
inflammation cr an inflammation-associated disorder,. <= 

35 therapeutically-ef f ective amount of a compound of 
Claim 13 . 



WO 94/15932 



PCT/US94/00466 



86 

26. A method of treating inflammation or an 
inflammation-associated disorder, said method 
comprising administering to a subject having such 

5 inflammation or an inflammation- associated disorder, a 
therapeutically-ef f ective amount of a compound of 
Claim 14. 

27. A method of treating inflammation or an 
10 inflammation-associated disorder, said method 

comprising administering to a subject having such 
inflammation or an inflammation-associated disorder, a 
therapeutically-ef f ective amount of a compound of 
Claim 15. 

15 

28. The method cf Claim 28 wherein the 
compound is 4- [4- { 4- f luorophenyl } t hi en- 3- 

yl ] benzenesulf onamide; or a pharmaceut ical ly- 
acceptable salt thereof. 

20 

29. The method cf Claim 28 wherein the 
compound is 4- [3 - ( 4- f luorophenyl ) -2 -brcmo- thien-4 - 
yl ] benzenesulf onamide ; or a pharmaceut ically- 
aecep table salt thereof. 

25 

30. The method of Claim 23 for use in 
treatment of inflammation. 

31. The method of Claim 23 for use in 
30 treatment of an inflammation-associated disorder. 

32. The method of Claim 31 wherein the 
inflammation-associated disorder is arthritis. 

3 5 33. The method of Claim 31 wherein the 

inflammation-associated disorder is pain. 

34. The method cf Claim 31 wherein the 
inflammation-associated disorder is fever. 
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AMENDED CLAIMS 

[received by the International Bureau on 22 Dune 1994 (22.06.94); 

original claim 1 amended; remaining claims unchanged (3 pages;]' 

1. A compound of Formula I 

5 Y X 

wherein Y is selected from 5, 0, and NR* ; 

wherein R 1 is selected frcrr. hydrido and Ci-Cg alkyl; 

wherein X is one or more subst 1 tuents selected from 

10 a) hydrido, halo, cyanc, nitre, hydroxy, 

acyl, lower alkyl .substituted at a substitutable 
position with a substituent selected from halo, 
hydroxy 1, amino, acylamino, lower alkylaiaino, 
lower alkyl (acyl ) amino, acyl, aryl optionally 

15 substituted with hydroxyl , a heterocyclic group, 

hydroxyimino and lower alkoxyiminc, lower alkenyl 
optionally substituted at a substitutable 
position with cyano, amino optionally substituted 
at a substitutable position with a radical 

20 selected from acyl and lower alkylsul f onyl , 

suifo, suifamoyi optionally substituted with a 
substituent selected from the group consisting of 
lower alkyl, halo ( lower ) alkyl , aryl, hydroxy! , 
lower alkyiamino (lower ) alkyl , a heterocyclic 

25 group and (esterified carboxy) lower alkyl, N- 

containing heterocyclicsulf onyl , a heterocyclic 
group optionally substituted at a substitutable 
position with a substituent selected from the 
group consisting cf hydroxyl, oxc, amino and 

3C lower alkylaminc, provided that when Y is 0 :r 

NT. ± then X cannot be hydroxy a Iky 1 , 

b) s ( ^ ) - R ^ / wherein R 5 is Z* -C^ alkyl 
optionally substituted at a substitutable 
position with fluoro, and n is 0, 1 or 2, 
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c) C(R 6 ) (OR 8 ) (R 7 ) wherein R 6 and R 7 
independently are selected from CF 3 , CF2H , CFCI2, 
CF2CI, CClFH, CC12F, CF3CF2 and C1-C2 alkyl, and 
wherein R 3 is selected from hydride, C1-C4 alkyl, 
5 (C1-C3 alkyl)C(O) and C02R 9 ' wherein R 9 is C1-C4 

alkyl, 

dj C(0)2R 4 , wherein 2 is 0, N, or S, and R4 
is selected from hydride C1-C6 alkyl and aryl, 
and when 2 is N then R 4 is independently taken 
1C twice, 

e) C(R 9 } (NHR 11 ) (R 10 ) , wherein R 9 and RlO are 
independently selected from CF3 , CF2K, CFCI2 , 
CF2CI, CC1FH and CCI2H, and R 11 is selected from 

hydrido and C1-C3 alkyl, and 

. - ,„n, ,.. . „n „n . 

1 5 II bl \ K^"* 1 irt-^j i ~ ~ ; , wuei.ej.ii i\" , r^" aua 

R^- 4 are independently selected from hydrido, Ci- 
C2 alkoxy, C1-C7 optionally substituted at a 
substitutable position with a radical selected 
from halo, C2-C7 alkenyl, phenyl and benzyl, 

2 0 provided that the sum of the number of carbon. 

atoms in 1 rj.3 anc j pl4 must be at least 1 and 
not greater than 9, and further provided that no 
more than 2 of R 12 , R- 3 and R 14 are alkoxy; and 
wherein R 2 ana R^ are independently selected from 

25 g) aryl or heteroaryl, wherein the aryl cr 

heteroaryi radical is optionally substituted at a 
substitutable position with a radical selected 
from halo, lower alkyl, lower alkoxy, lower 
alkylthio, lower alkylsulf iny 1 , lower 

30 alkylsulf onyl , nitro, amide, amino, lower 

alkylaminc, sulfamyl and lower 
alkylsulf onyiaminc , 

h) para-phenyiene-Q wherein Q is Ci-C2 alkyl 
or NR^5r16 # wherein r!5 an d Ri6 are independently 

35 C1-C2 alkyl, 
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i) p-Ql :^.-Q2 ) phenylene, wherein Q 1 is 
selected frcr. hydrido, fluoro, chlorc, bromc , 
nitro, C1-C2 alkyl, C1-C2 alkoxy, di(Ci-C2 
alkyij amino and S(0) n R 17 , wherein R 17 is CH3 or 
C2H5; and wherein Q 2 is selected from hydrido, 
fluoro and chloro, and n is 0, 1 or 2 ; provided 
that both Q 1 and Q 2 cannot both be hydrido at the 
same time, and 

j) phenyiene-W wherein W is alkylaminc ; 

provided that at least one of R 2 and R^ is 
substituted v;ith lower alkylsul f onyl or sulfamyi; 

or a pharmaceutically- accept able salt 
15 chereof. 

2. A ccmpound of Claim 1 wherein R 2 and R^ 
are independently pyridyl or para-phenylene-Q , wherein 
Q is selected from C1-C2 alkyl, or NR 1 -R 15 ; wherein 

2 3 Rl5 and R 16 are independently C1-C2 alkyl; or a 
pharmaceutical^ -acceptable salt thereof. 

3 . A ccmpound of Claim 1 wherein X is 
5(0)nR-, wherein 13 Ci-Cg alkyl optionally 

25 substituted at a subst 1 tutable position with fluoro, 
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